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CONCEPTUAL STARTING POINT FOR BESSE 
MUSTS: WP7 based on Project Formulation 
By Wiebe Bijker 
FOREWORD 
We include this short text since it provides the original perspective adopted by BESSE, during the initial phase of 
the project, on what knowledge brokerage (KB) is. This should be useful when compared with the evolution of the 
concept of KB developed afterwards, with special reference to WP2 and the lessons learned through the pilots. It 
may be used for drafting the introductory part of the guidelines. 
Knowledge Brokerage (KB) is the process by which knowledge and technology are transferred from one entity to 
another in order to assist and encourage improvement for both organisations and the individuals they employ. 
Proposal Background 
In the BESSE proposal we wrote: 
 ‘Knowledge brokerage methods (are meant) to overcome (…) hindering factors and to maximise the exploita-
tion of knowledge relevant for Sustainable Development‘. 
 BESSE aims ‘at starting up a learning process on knowledge brokerage in general, as a tool for the socialisa-
tion of Scientific and Technological Research (STR)‘.  
 Necessary for a development towards sustainable sanitation is the  ‘development of visions both of the prob-
lems to be tackled (problem-setting orientations) and of the solutions to be developed (problem-solving ori-
entations) which could be shared by the multiple actors involved in sanitation, (such as researchers, public 
utilities, professionals, policy-makers, national and local administrations, utilities’ workers and end users). 
Developing such visions necessarily implies effective forms of knowledge brokerage allowing a meaningful 
communication of scientific and technical contents between different ‘epistemic communities‘, each of them 
bearing a different technical and social competence with respect to sanitation-related issues‘. 
 ‘the lack of orientation towards an environmentally sustainable sanitation is not due so much to the inade-
quate production of a body of usable knowledge in this regard, but rather to an inadequate management of 
social dynamics (in the broadest sense, and namely economic, cultural, political, organisational, psychological, 
cognitive ones etc.) connected to the production, accumulation, dissemination, use and valorisation of this 
very body of knowledge‘. 
Key Words 
Knowledge: includes at least scientific knowledge, users’ knowledge, and (ideas for) technological innovation. 
Brokerage: is the intermediary (or ‘boundary‘) work between places (or individuals or organisations) with more 
knowledge and those with less knowledge. 
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KNOWLEDGE BROKERAGE AND INNOVATION IN 
ENVIRONMENTAL SUSTAINABLE SANITATION 
LSC: WP7 based on WP2 
This text summarises the document delivered by LSC 
after the completion of WP2. It provides:  
1. An overall analysis on the resistances to inno-
vation ;  
2. Overall facilitating factors for innovation ;  
3. A model of a techno-scientific innovation cycle  
4. A model on the role of KB in sanitation .  
The document includes a list of obstacles and facili-
tating factors, as well as a list on KB practices in sanita-
tion. Both lists are in the last section of this document 
(see below). 
This text will detail the theoretical approach developed 
by BESSE and show that KB does not only address the 
transfer of knowledge from research centres to utili-
ties, but it is also pivotal in:  
1. Sustaining change tendencies among compa-
nies and utilities;  
2. Acting as a catalyst and amplifier for social and 
environmental demands produced in society;  
3. Playing a ‘lobbying‘ role with political, econom-
ic and cultural institutions. 
INTRODUCTION 
As already mentioned, the BESSE project stems from 
the belief that, the availability of new knowledge not-
withstanding, most sanitation approaches in Europe 
are still based on old technologies and obsolete man-
agement systems. These systems do not adequately 
approach or respond to today's sustainability needs - 
needs which in the last decades have become increas-
ingly pressing, such as reducing energy costs and lim-
iting environmental impact. 
In order to achieve these goals, sanitation technolo-
gies, which are more compatible with environmental 
needs, have been developed in recent years. These 
technologies, increasingly grouped under the label of 
Environmentally Sustainable Sanitation (ESS), have 
mainly been designed for developing countries but 
trends are showing that the same technologies are 
now beginning to filter through to the more advanced 
ones.  
Their spread in Europe, however, faces significant ob-
stacles. Although there is widespread recognition on 
how unsustainable the traditional sanitation technolo-
gies are, the inclination to adopt solutions based on 
ESS technologies and approaches still appears to be 
quite weak among the European sanitation players. 
This lack of progression comes despite the strong EU 
commitment to promoting and disseminating alterna-
tive technologies.  
Given this complex picture, BESSE has pursued two 
main objectives: 
 Explaining the reasons of the gap between the 
knowledge produced in scientific research areas 
and the knowledge that is actually being em-
ployed; 
 Understanding the role of knowledge brokerage in 
bridging this gap. 
At the outset, the research focused on communication 
and knowledge management, on the grounds that the 
weakness of innovation in sanitation was chiefly ascrib-
able to impediments in communicating the already 
existing knowledge and technologies to those in charge 
of applying them.  
Through a trial-and-error process, by using different 
approaches and survey instruments (international liter-
ature review, online expert consultation, in-depth in-
terviews, focus groups, case studies, etc.), the relevant 
dynamics of innovation pertaining to sanitation in Eu-
rope gradually emerged. This insight into the forces at 
work shed light on both the challenges as well as the 
2 
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 successes that the sector is facing. 
Results showed the presence of a much broader range 
of obstacles than initially expected. Serious widespread 
hindrances were identified pertaining to many aspects 
of innovation, such as: 
 The way in which sanitation-related research is 
funded, conceived and implemented; 
 The actual attitude towards innovation on the part 
of technology suppliers and utilities; 
 The sanitation policies and, in particular, those 
aimed at innovation; 
 The presence, also outside the experts’ circles, of 
strong cultural elements (stereotypes, collective 
representations, professional cultures, etc.) influ-
encing technological renewal. 
The wide range of obstacles identified showed how the 
problem to be addressed not only concerns the trans-
fer of knowledge made available by scientific research 
to the players who have to develop and practically ap-
plied it (especially technology companies), but also 
concerns all di-mensions and phases of sanitation-
related innovation processes. This affects 
the relationships between many ac-
tors, including utilities providing sanitation services, 
local governments (who, in many cases, have owner-
ship of the sanitation infrastructure), national govern-
ments (who establish the regulations, fund and drive 
the research in sanitation), the supranational organisa-
tions establish-ing norms and standards, local agen-
cies, civil society organisations or envi-ronmental pro-
tection agencies.  
In this chapter the main obstacles to innovation, as 
well as the main facilitating factors of it will be ana-
lysed. Both obstacles and facilitating factors will then 
be framed within the larger dynamics of socio-
technological innovation. Finally, an attempt will be 
made to better understand the potential role of 
knowledge brokerage in supporting the Environmental-
ly Sustainable Sanitation.  
Furthermore, what is reported in this chapter is the 
result of an analysis conducted by consulting different 
information sources, including :  
 a literature review on technological change in sani-
tation and on ESS;  
 an online consultation of 38 experts from 14 Euro-
pean countries and 8 non-European OECD coun-
tries; 
  40 in-depth interviews conducted in Italy, Bulgaria, 
the Netherlands and the United Kingdom with san-
itation actors and in particular with representatives 
of utilities, local administrators and representa-
tives of public and private research institutions in 
the sector. 
RESISTANCES TO       
INNOVATION 
During the research four main forms of resistance to 
innovation emerged: 
1. Technological Inertia 
2. Collective Disengagement 
3. Immobility of the Institutional Actors 
4. Research Weaknesses  
Each of these forms of resistance has been document-
ed through the identification of many obstacles, some 
of which are mentioned in the following text (they are 
marked with a code, for example: O37). The full list 
of obstacles encountered during the research and a 
short description of each of them are listed in the ap-
pendix. 
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 A. Technological Inertia 
The most serious obstacle to knowledge brokerage in 
sanitation is the sector’s tendency for technological 
inertia. The level of this inertia exists in varying de-
grees in the different national contexts. Technological 
inertia appears to be a complex non-linear phenome-
non. It is the product of a set of factors giving way to 
(often) recursive cause-effect dynamics, vicious circles 
and negative synergies, curbing the transformation 
process of new knowledge into technological innova-
tion. These factors can be briefly described as follows: 
 The starting point is that utilities have a low pro-
pensity for innovation, both because they deal 
with large-scale infrastructure (O01) and because 
they have adopted an intrinsic orientation to main-
taining their own internal processes. 
 This difficulty in modifying technological structures 
emerges and thrives in a general conservative cul-
ture which does not value new knowledge and 
tends to refuse the risks implied by innovation 
(O04), also providing an ideological base to a con-
servative attitude (O05). 
 Their limited orientation towards technological 
change leads utilities to develop a non-strategic 
approach to innovation. This makes them under-
estimate the importance of the social dimension of 
sanitation, not recognise the social, organisational 
and economic impacts of technology transfer (O06) 
and give low priority, in terms of innovation, to 
operation and maintenance aspects (O07). That is 
why many utilities prefer to outsource innovation-
related activities, considering them peripheral to 
their strategic goals.  
 Because of these general attitudes, utilities are not 
well equipped to manage innovation processes. In 
general, they show a negative disposition towards 
revising their internal organisational processes 
(O09) and keep a top-down bureaucratic approach 
(O12), while operational units tend not to interact 
with one another (O011). This implies that, even if 
they were willing to innovate, they would encoun-
ter difficulties. 
 Since they are not very innovation-oriented, utili-
ties often also show poor control over their own 
knowledge dynamics. In general, they do not apply 
knowledge management tools (O13). This fre-
quently means that managers are not aware of the 
knowledge already available within their organisa-
tions (O14). 
 The many factors described above contribute to 
making utilities unskilled in managing knowledge 
transfer. New technology adaptation to local con-
texts is often inadequate (O15); technology suppli-
ers are keen to sell utilities ready-made technologi-
cal packages (O17); small utilities are often induced 
to overestimate their capacity to absorb new tech-
nology (O16).  
 Knowledge transfer to utilities is made even more 
difficult by their limited planning ability. According 
to the results of the research, planning quality 
tends to be low (O18) and short-term (O19). This 
implies that even the more innovation-oriented 
utilities meet serious problems in the shift from the 
experimentation of a new technology to its actual 
implementation. 
 In the absence of a strong drive of utilities towards 
innovation, the whole sanitation sector appears to 
be characterised by low levels of communication. 
The different actors, who do not feel the need to 
exchange information and knowledge, tend not to 
communicate or only do so occasionally (O20). This 
tendency has an important impact on the relation-
ships between research institutions and utilities.  
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B. Collective Disengagement 
The technological inertia characterising the sanitation 
sector is rooted in a more general context of collective 
disengagement on sanitation issues. The fact is that 
the future of sanitation does not matter to many: it 
does not involve citizens and families; it seldom brings 
about the start of civil society organisations, local asso-
ciations or civic networks; it is rarely a topic of discus-
sion among citizens and local governments; it is hardly 
visible in the media. Although the situation is not uni-
form among the various European countries, strong 
social mobilisation on sanitation is nowhere to be 
found. The main obstacles connected to the collective 
disengagement can be summarised as follows: 
 The first problem encountered in this domain is 
that of the repression of sanitation in public per-
ception. We can talk of ‘repression ‘ since – in the 
first decades after World War II – sanitation issues 
were perceived by people and were the object of 
significant public efforts. Today, sanitation issues 
lie outside the public view (O23) and the transition 
to more advanced forms of sanitation, based on 
wastewater reuse, is approached with suspicion 
and distrust (O24). 
 This repression is based on the idea that sanitation 
has nothing to do with health and the environment 
(O26) and, above all, on the widespread belief that 
traditional sanitation systems have solved the 
problem of liquid waste management once and for 
all, without damage or risk for people and the envi-
ronment (O27). This is the reason why sanitation is 
not successful in arousing public interest or in trig-
gering new social drives.  
 Another factor sustaining the trend of scarce social 
mobilisation in the sanitation sector is that people 
generally have limited ‘technological responsibil-
ity‘: that is, they rarely recognise a  ‘good cause ‘ in 
scientific and technological development – one 
worth engaging in (it is perceived more as a danger 
or risk factor) (O28). This is obviously a general 
cross-cutting phenomenon that particularly affects 
the sanitation sector, which is already removed 
from public opinion.  
 A further problem, for the already difficult situa-
tion of social mobilisation in the sanitation sector, 
is the active and conscious opposition of some 
professional groups, (such as health professionals 
(O30), farmers (O31) and hydraulic engineers 
(032)) to a number of essential requirements for 
sustainable sanitation (wastewater reuse; decen-
tralisation of sanitation systems, etc.). Without 
public debate, this opposition easily manages to 
block any moves towards innovation. 
 The development of a social agency for sanitation 
faces yet another obstacle in the disharmonic rela-
tions among sanitation key players themselves, 
affected by stereotypes and cultural bias (for in-
stance, the role of private firms in the manage-
ment of public goods (O33) or utilities’ interest in 
scientific knowledge (O34)). In this way, even those 
willing to make the efforts towards change may 
well buckle under the pressure of the obstacles. 
C. Immobility of Institutional Players 
The poor social mobilisation in the sanitation sector is 
associated with a substantial immobility of institution-
al, economic and cultural players who come into the 
dynamics of the governance of innovation in the sani-
tation sector. In this third type of resistance, national 
differences seem to weigh more heavily than in the 
others. Sanitation policies are strongly influenced by 
national trends such as the priority attached by the 
government to science and innovation, the quality of 
public administration, the government’s capacity to 
plan or the attention given to environmental protec-
tion and energy saving. Nevertheless, even in countries 
where the context is most favourable, sanitation prob-
lems – and especially the sustainable sanitation ap-
proach – encounter many obstacles in getting onto 
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the political agenda. The research identified various 
hindering factors which can slow down, if not impede, 
the development of tools, norms and policies in sup-
port of research and innovation in the direction of a 
more sustainable sanitation solution. 
 The starting point is that sanitation, in general, and 
research into sanitation, in particular, does not 
ensure political priority – especially in certain 
countries. Political institutions and many other 
players seem to show little willingness to progress 
(O35). Therefore, policies specifically addressing 
research into sanitation, where they exist, are 
weak and subject to frequent modifications, revi-
sions, interruptions and route changes (O36). 
 This limited efficacy of, and continuity in, policy 
action supporting sanitation research is also due to 
the limited capacity of many decision-makers and 
utilities to grasp and interpret the social, techno-
logical and environmental needs connected with 
sanitation (O37). The poor awareness and lack of 
vision has two consequences: on the one hand, 
they prevent an understanding of what is at stake 
in the adoption of measures geared to environ-
mentally sustainable sanitation; on the other, they 
reduce the possibility of recognising the potential 
and added value of scientific and technological re-
search (for example, in terms of cost reduction or 
control over energy waste and pollutants). 
 In addition to these low levels of awareness, it was 
often found that decision-makers and their staff 
have poor technical and scientific skills (O39), 
which, in some national contexts, seems to be par-
ticularly prevalent. This reduces the capacity of key 
governance players to understand the elements of 
complexity connected with sustainable sanitation, 
be they those related to environmental dynamics 
(water cycle, nitrogen cycle, etc.), technical ques-
tions or social and organisational aspects. 
 The incapacity to interpret social and technological 
needs and the lack of adequate techno-scientific 
competence, combined together, have a negative 
impact on the quality of research policies on sani-
tation. When they are actually developed, they are 
often inadequate or incomplete. This impacts on 
the quality of the interventions actually carried 
out, which often appear to be inappropriate, non-
systematic and discontinuous as regards technical 
contents, mobilised resources and objectives 
(O42). 
 One of the obstacles viewed as particularly damag-
ing is the fact that normative frameworks in some 
countries are largely insufficient to sustain broad 
innovation processes. Overall – with some mean-
ingful exceptions – normative action seems to be 
characterised by instability (O44), slowness (O45) 
and lack of transparency (O46). This situation ham-
pers scientific and technological research and leads 
to a sense of distrust in innovative solutions that 
discourages investors in sanitation technologies.  
 The establishment of research policies in support 
of sustainable sanitation is further hindered by the 
low level of competitiveness inherent in the sani-
tation sector. In comparison with other sectors, 
where the development of new technologies is a 
key asset for being competitive, in the water and 
sanitation market, which follows the rules of a reg-
ulated market, research and innovation are not 
rewarded as they should be (O48). 
D. Research Weaknesses 
Another key issue that knowledge brokerage aims to 
deal with is the weakness of techno-scientific research 
in the sanitation field. There is the risk that techno-
scientific research remains scarcely relevant to the 
problems to tackle, for various possible reasons: it may 
be too limited and underfunded, too academic, unable 
to involve the right sanitation players from the outset, 
or not interesting enough to establish strong links with 
the sanitation technology market. Signs of weakness in 
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techno-scientific research on sanitation can be found 
all along the steps of the ‘ideal‘ path, going from the 
identification of new demands for knowledge up to the 
development of new solutions able to match them. 
 As various experts and representatives of utilities 
pointed out, the first major limitation of sanitation 
research is its scant orientation to practice. Re-
searchers tend to develop their research pro-
grammes on their own, without any real under-
standing of how appropriately their research 
meets end-users’ needs (O49). That is why re-
search programmes risk being out of context and 
often, even when they are problem-driven, risk 
reflecting the researcher’s point of view more than 
the end-user’s required outcome. 
 Significant obstacles are also found in the following 
step, i.e. the production of new knowledge. Firstly, 
research in sanitation is necessarily multi-
disciplinary in nature but, for different reasons, the 
level of co-ordination among the various discipli-
nary approaches is particularly poor. Consequently, 
research in this sector tends to be highly frag-
mented. Moreover, an academic approach to sani-
tation research is still prevalent (even with respect 
to problem-oriented research) and disciplinary 
barriers are still in place (O51). All these lead to 
further institutional, communicational and even 
normative barriers. 
 Research activity in the sanitation sector seems to 
be characterised by isolation. Many difficulties still 
arise in connecting sanitation research with global 
trends in research (O53). Therefore, research ac-
tivity remains commonly hooked to national agen-
das. In this way, research institutions fail to per-
form a function that they do well in other fields, 
and namely to link global knowledge to local prob-
lems. This inadequate internationalisation of sani-
tation research contributes to making research 
activities poorly capable of targeting their action 
towards clear application outputs (O54). 
 Another problem emerging from the consultation 
of the various sources is the tendency for research 
to be self-referencing. Research outputs are rarely 
evaluated according to the criterion of their inno-
vation potential (O56), nor are they managed in a 
way that allows their possible application. On the 
contrary, research evaluation is usually carried out 
following standard criteria, focusing on scientific 
advancements, but much less on the practical solu-
tions it can contribute to develop. 
 As for the following step, such as the actual dis-
semination of new knowledge in view of its practi-
cal exploitation, problems tend to further multiply. 
Researchers show a limited propensity to com-
municate with companies, utilities and stakehold-
ers. Moreover, professional networks – which, in 
principle, should be strongly interested in perform-
ing a mediation role between researchers and end-
users – are prevalently self-referential (O57) and 
remain closed to other sanitation players (O58). 
 Finally, problems were also found with respect to 
the management of knowledge produced by re-
search that could potentially have been useful for 
boosting innovation processes. Sources of infor-
mation about scientific knowledge available are 
scattered and unrelated to each other (O59); in 
research institutions, contact persons (offices, offi-
cials, etc.) that utilities, sanitation professionals 
and other stakeholders can refer to are usually 
hard to identify (O60); within utilities and local au-
thorities, experts, able to evaluate the innovation 
potentials of available knowledge and to interact 
with research institutions, are lacking (O61). 
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 FACTORS FACILITATING 
INNOVATION 
In addition to the large number of obstacles, a set of 
factors facilitating the innovation process emerged in 
the major areas of environmental research and, to a 
lesser but growing extent, also in the sanitation sector. 
The tendency towards technological inertia in the sani-
tation sector is contrasted by the attempts of numer-
ous players who try new solutions. These attempts are 
based on trends which are stronger in other sectors 
but are being seized by innovation drive utilities, and 
by using knowledge management mechanisms and 
tools. 
Within this general framework, a number of trends can 
be observed. A first trend is acting on utilities’ organi-
sation and procedures, by introducing quality manage-
ment tools or modifying organisational arrangements. 
Another trend is strengthening relational networks 
among the different players involved in innovation 
processes, leading to the building of communities of 
practices, the establishment of innovation clusters and 
the development of widespread networking activities. 
Greater attention to communication is found in sanita-
tion utilities, and, in general, in all enterprises provid-
ing public services, as a necessary tool for service pro-
duction, interaction with users and coordination with 
local players. 
Finally, a pivotal factor is the huge increase in the 
amount of available information on innovation, main-
ly due to the vast amounts of information available 
electronically and on the internet which is dramatically 
broadening the opportunities to access knowledge and 
exchange experiences. 
Moreover, some trends should be helpful in counter-
vailing the poor collective engagement with sanitation 
and bringing sanitation issues back to public attention 
by overcoming strong cultural barriers, the resistance 
to innovation of certain groups and the weak attitude 
towards cooperation of others.  
A general trend which, in the middle- and long-run 
could boost the formation of a social agency in the san-
itation sector is the increased social pressure on envi-
ronmental issues. An important role is also played by 
the capacity of civil society bodies and ordinary people, 
to act on these issues, not by merely asking questions, 
but by addressing the most technical and scientific as-
pects, in order to influence the solutions to be adopt-
ed. Another general trend which, could help to counter 
the general orientation towards disengagement, is the 
increasingly widespread request of citizens to have 
their voices heard in the management of collective 
services and in the building of public infrastructure on 
their territories. This will improve the identification of 
transparency standards and new forms of communica-
tion with users. This trend, already well established in 
some domains (such as water, energy and health), 
could now be strengthened and extended to sectors 
which have as yet been less affected by it, as is the 
case with sanitation. 
What has been said on the immobility of the institu-
tional actors should not lead us to think that the situa-
tion is stagnant. Some factors and processes are nur-
turing conditions facilitating a higher engagement in 
sanitation research and the development of innovative 
practices.  
Firstly, in the key domain of research funding, there is 
growing attention on the part of decision-makers to-
wards sectors close to, or in continuity with, sustaina-
ble sanitation. This trend, which can be mainly ob-
served in some countries, is also combined with a 
greater willingness to connect research and public poli-
cies. Even the ways in which funds are used is changing 
in many sectors.  
In the last few years, especially in some national re-
search systems, more attention has been paid to re-
search technological outputs and the application of 
new knowledge to the solution of emerging problems 
of public interest. This inclination is expected to in-
crease in the future along with a change in attitude to 
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 research in sanitation.  
The various critical points related to the research 
weaknesses detailed above should be tackled by lever-
aging the overall trends and disseminating good prac-
tices already tested in other European utilities and 
companies.  
In this perspective, a first trend to grasp is the increas-
ing development, in many national research systems, 
of interdisciplinary research areas, based on common 
research protocols. This usually results in the creation 
of journals, the formation of scientific networks and 
the development of university curricula no longer 
based on disciplines, but revolving around a consistent 
set of issues (i.e. a sector). This trend is already visible 
in the sanitation sector.  
The road to post-academic science in the field of sani-
tation also passes through a stronger social and eco-
nomic contextualisation of the research activity. This 
cannot be done in any other way than by putting in 
place tools and procedures aimed at grasping the de-
mands for new knowledge expressed by sanitation ac-
tors and stakeholders, starting with utilities and com-
panies. It is within this framework that some phenome-
na can be interpreted, such as: the diffusion of inter-
mediate entities between science and industry, or the 
spread of research teams jointly promoted by research 
institutions and utilities. Another element which 
should enhance a post-academic approach in sanita-
tion research is the increasing capacity to communi-
cate research results. In various research domains, this 
attitude resulted in the development of new communi-
cation strategies which can be usefully applied in the 
sector.  
Another result that emerged during the research is 
that the four types of resistance detected 
(technological inertia, collective disengagement, the 
immobility of the institutional actors and the research 
weaknesses) are not separated from each other but 
are closely interlinked. The lack of collective mobilisa-
tion in the sanitation sector promotes the immobility 
of the institutional actors which, in turn, leads to a lack 
of investment in the sector. This results in technologi-
cal inertia that favours public disengagement on these 
issues. The limited collective mobilisation for sustaina-
ble sanitation in terms of environmental sustainability 
results in reduced pressure to modify the technology 
to determine the effect of low demand for new 
knowledge and the limited mobilisation of institutional 
actors in promoting it. 
In order to map and clarify this set of relations in the 
framework of BESSE, a proposal for a model of a tech-
no-scientific innovation cycle was devised, in order to 
properly ‘place‘ each factor within a general picture. 
This model divides the innovation cycle into four pro-
cesses: 
1. The process of transformation of new knowledge 
into technological innovation; 
2. The process of formation of social agency;  
3. The process of institutional, economic and cultural 
involvement on innovation;  
4. The process of activation, convergence and con-
cretisation of scientific and technological research. 
Each of these is a socio-technical process, such as a 
process in which not only technical and organisational 
aspects, but also social elements in a broader sense 
(communicational, economic, cultural, psychological, 
etc.) come into play.  
Each process can also be understood as driving to-
wards a specific social aim, be it that of turning new 
knowledge into technologies or that of activating pub-
lic involvement and social mobilisation on specific pub-
lic issues.  
Each process partially involves different sets of actors, 
each bearing its own ‘definition ‘ of the problems to 
cope with, and its interpretation regarding the possible 
technological solutions to be adopted. 
Therefore, as a whole, these four processes define 
complex and nonlinear tracks through which scientific 
knowledge and technological innovation are socially 
shaped. They are one of the planes on which the co-
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PROPOSAL FOR A MODEL OF TECHNO-
SCIENTIFIC INNOVATION CYCLE 
evolution of science and society develops. Obviously, 
the boundaries between the processes are variable 
and porous, with large areas of interaction and over-
lap.  
A. Four Innovation Processes 
Process 1. The transformation of new 
knowledge into technological innovation 
This process is the segment of the innovation cycle in 
which a set of knowledge produced by scientific re-
search turns into new technologies (and consequently 
new production processes, organisational practices, 
techniques, etc.). This is a structuration process, i.e. a 
process in which still socially  ‘fluid ‘ elements (ideas, 
new knowledge, etc.) tend to  ‘settle ‘ and solidify into 
new goods and services, in the form of specific prod-
ucts such as technologies, norms, technical standards, 
laws, manufactured products, plants or organisational 
forms. This is the segment where the final outputs of 
the innovation cycle are produced. However, to some 
extent, it is also the point from which the innovation 
cycle restarts, following an ascending spiral path. 
Through this process research products spread into 
society (in the form of new technologies, but also in 
terms of new potential, opportunities, social represen-
tations, etc.) activating a new chain of social changes 
(such as new lifestyles, personal and collective experi-
ences, new identities, etc.). 
Process 2. The formation of a social     
agency 
 In this segment of the innovation cycle, the social im-
pacts of the spreading of goods and services based on 
new technologies trigger new needs, which progres-
sively crystallise into fresh demands for innovations to 
meet these needs. This is prevalently an agential pro-
cess in that it is characterised by forms of social mobili-
sation aimed at introducing  ‘something new ‘ (for in-
stance, new public issues, new points of view, new ap-
plications of existing technologies, new opinion move-
ments, etc.). When these forms of social mobilisation 
reach a critical mass (for instance, by shifting from an 
individual to a collective dimension or by spreading in 
society), they tend to interact and produce social pres-
sure to change.  
Process 3. Institutional, economic and    
cultural involvement on innovation 
Within this process, the social pressure for change 
starts having institutional, economic and/or cultural 
effects. The demand for innovation – which in the pre-
vious segment was still scarcely visible – now becomes 
evident, mainly when it involves important players 
such as governments, enterprises, political parties, the 
media, opinion leaders, professional associations and 
the like. This is clearly a structuration process through 
which a demand for change, that is still open and fluid, 
enters the field of governance and crystallises in the 
form of norms, laws, policies, action plans, invest-
ments, reference standards, shared values or behav-
iours. 
Process 4. Activation, converging and im-
plementation of scientific and technologi-
cal research 
In this last process of the innovation cycle, the involve-
ment of institutional, economic and cultural actors 
drives the research players into action in order to pro-
duce new knowledge.  
Consequently, new research programmes are 
launched, new research avenues are financed or new 
disciplinary or trans-disciplinary research areas are pro-
moted.  
This is by nature an agential process in that it is primar-
ily sustained by the action of individuals and groups, 
with their own aims, passions, creativity, proactivity 
and skills, all channelled towards the discovery or the 
invention of something new.  
Obviously, this process primarily involves researchers, 
research institutions and technology developers, how-
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 ever, a role is played also by other actors, such as re-
search financing agencies, national and local admin-
istrations and, more broadly, all the players who, for 
different reasons and at different levels, come into the 
complex path of the production of new knowledge, 
ideas and technologies. 
B. Dynamic Aspects of the Model 
Some dynamic key features of the four processes de-
serve to be highlighted:  
 The social aim of process 1 is that of turning new 
knowledge into technological innovation. It is here 
that research outputs come into the area of pro-
duction of goods and services, through an action of 
‘technological closure‘, which involves various 
players (utilities, enterprises, research institutions, 
etc.). In its development, this process meets a set 
of specific obstacles that tend to slow down or 
even impede technological closure or hinder the 
spreading of goods and services in society: the so 
called  ‘technological inertia ‘. The introduction of 
new technologies via goods and services has multi-
ple impacts on society (in terms of new lifestyles, 
values, feelings, ideas, social relationships, etc.). 
 This activates process 2, which is characterised by 
the formation, in society, of a social agency bearing 
new social, cultural and environmental demands 
connected to sustainable sanitation. In this case 
too, specific factors hinder the process, making 
social mobilisation on sanitation issues (albeit with 
significant national differences) generally weak; a 
situation which – even though to a varying extent 
in the different national contexts – can lead to 
forms of collective disengagement.  
 Process 3 starts when these demands manage to 
create social pressure for change that is strong 
enough to progressively involve institutional, eco-
nomic and cultural players. These actors give struc-
ture to the demands so that they can be put on the 
public agenda in the form of ‘issues ‘ of public in-
terest. In this way, specific governance mecha-
nisms (norms, funds, policies, etc.) are set in mo-
tion. In this domain, the obstacles recorded refer 
to the ‘immobility of institutional players ‘, alt-
hough they are coped with in very different ways 
and with varying degrees of success in the various 
national contexts.  
 In process 4 (the activation, convergence and con-
cretisation of techno-scientific research) the set of 
resources, policies and political plans developed in 
the previous segment favours or sustains mobilisa-
tion to generate new knowledge and to invent new 
technologies, which in turn activates a new process 
for the production of goods and services. Also with 
respect to this segment, a specific group of hinder-
ing factors (noted later in this document) was iden-
tified, related to the research weaknesses. 
 The added value of the proposed model could be 
that of giving dynamism to the identified hindering 
factors, linking them to the key processes of the 
innovation cycle. In this way, each resistance can 
be ‘placed‘ within the innovation track, albeit it 
according to prevalence criterion. 
 The proposed model of the cycle of techno-
scientific innovation is represented in Figure 1.  
Figure 1 The Proposed Model of Techno-Scientific Innovation
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THE ROLE OF KNOWLEDGE BROKERAGE 
THE ROLE OF 
KNOWLEDGE          
BROKERAGE 
The analysis of resistances to innovation and their clas-
sification in a model of the socio-technical innovation 
cycle allows us to better understand the weight of 
knowledge  brokerage in Sustainable Environmen-
tal  Sanitation. 
Three aspects need to be addressed: 
 the operational concept of knowledge brokerage; 
 the effectiveness of knowledge brokerage; 
 the role of knowledge brokerage in sanitation 
 
A. Operational Concept of 
Knowledge Brokerage 
In the framework of WP2, an operational concept of 
knowledge brokerage was developed, based on the 
international literature. This operational concept de-
fines knowledge brokerage as a mediation process 
consisting of transferring knowledge between differ-
ent (social, professional, cultural, institutional, organi-
sational, etc.) contexts. This process is performed both 
by specific professional figures in charge of carrying 
out activities explicitly connected with knowledge bro-
kerage and by people playing other roles who, occa-
sionally or marginally, implement brokerage-related 
activities. 
According to this definition, knowledge brokerage is to 
be understood as a widespread social phenomenon. 
Knowledge transfer across different contexts is a pro-
cess which continuously occurs in society. However, 
understood as an explicit and intentional activity re-
quiring specific professional skills, knowledge broker-
age is viewed as mainly aimed at activating links be-
tween players and networks of players who, in the ab-
sence of a specific mediation,  ‘naturally ‘ would not 
establish mutual connections. 
Three action domains for knowledge brokerage were 
identified.  
1. Knowledge identification domain. In this domain, 
knowledge brokerage is aimed at identifying (i.e. 
selecting and organising), among the available 
knowledge, those items potentially exploitable in 
terms of applications and technologies within a 
given sector (in this case, that of sanitation). 
2. Interaction domain. In this domain, knowledge 
brokerage is aimed at creating a relatively stable, 
meaningful and effective interaction among actors 
who play or should play a role in exploiting new 
knowledge (scientific research, innovative compa-
nies, utilities, public administrations, etc.). 
3. Application domain. In this domain, knowledge 
brokerage is strategically aimed at sustaining the 
transformation of new knowledge into innovation, 
which contributes to transforming it into concrete 
innovation of any nature (definition of new norms, 
activation of new research projects, application of 
new knowledge and technologies, etc.). 
Needless to say, any single action of brokering may 
affect only one action domain or even only a single 
part of it. However, when viewed together, the three 
domains draw a framework which is complete in itself, 
including:  
 The selection of useful knowledge (first domain); 
 Its dissemination and elaboration through sharing 
(second domain); 
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 Its concrete application in technological terms or in 
other ways (third domain). 
Finally, it is worth noting that knowledge which can 
undergo brokering can be of any kind (technical 
knowledge, social knowledge, normative and legal 
knowledge, etc.) and can be transferred in any form 
(orally or through written documents, images, etc.).  
B. The Effectiveness of Knowledge 
Brokerage 
Once the operational concept of knowledge brokerage 
was defined, the project attempted to deal with a piv-
otal question: to what extent can knowledge broker-
age remove hindering factors and enhance innovation? 
What has emerged from the BESSE project so far sug-
gests that knowledge brokering is a necessary but in-
sufficient condition for reversing the present trends in 
the sanitation sector. 
It is not a sufficient condition insofar as it appears illu-
sory and impracticable to cope with such widespread 
and deeply critical factors simply by resorting to bro-
kering. By itself, knowledge brokerage can neither 
solve the problem of funding for sanitation research 
and modify the behaviour of actors who currently have 
no interest in innovation; nor can it bring about social 
mobilisation on sanitation-related issues if it does not 
already exist.  
At the same time, brokering is a necessary condition. 
Promoting policies, actions or single initiatives aiming 
at even partially changing this state of things without 
knowledge brokering actions would be equally illusory 
and impractical. Knowledge brokerage seems to be 
indispensable to activate broader processes of change 
so as to produce a domino effect, thanks to its capacity 
to recognise, amplify, transfer, connect and bring to a  
‘critical mass ‘ the existing forms of mobilisation, be 
they individual or collective. This becomes an essential 
capacity when mobilisation is particularly weak and 
fragmented, as is the case with the sanitation sector. 
It is mainly this peculiar capacity to strengthen mobili-
sation which underpins the role of knowledge broker-
age in the innovation processes in sanitation. 
C. The Role of Knowledge Brokerage 
in Sanitation 
The proposal of a model of a techno-scientific innova-
tion cycle allows us to recognise the specific strategic 
value to attach to knowledge brokerage in each of the 
process included in the model, exercising a mediating 
action in different contexts and among different actors, 
and therefore performing a wide range of roles and 
functions. 
 Within process 1, the role of knowledge brokerage 
could be that of sustaining change tendencies 
among companies and utilities by increasing their 
awareness of the economic and environmental 
benefits derived from higher innovation rates in 
sanitation. 
Figure 2 Knowledge Brokerage within Process 1 
 
 Within process 2, knowledge brokerage could con-
tribute to enhancing the strength of social agency 
by acting as a catalyst and amplifier for social and 
environmental demands produced in society. 
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 Figure 3 Knowledge Brokerage within Process 2 
 
 Within process 3, brokering could play a  ‘lobbying 
‘ role with political, economic and cultural institu-
tions so that they might take charge of the ten-
sions surrounding environmentally sustainable san-
itation that are present in society, and support the 
research in this sector.  
 
 
 
 
 
Figure 4 Knowledge Brokerage within Process 3 
 
 Finally, within process 4, knowledge brokerage 
could contribute to making research more rele-
vant in order to increase and accelerate its impact 
on innovation through dialogue, meetings and de-
bates involving beneficiaries and institutions. This 
process would thereby support strong 
‘contextualisation‘ of research programmes in the 
domain. 
Figure 5 Knowledge Brokerage within Process 4 
 
It is worth noting that, in the proposed model, the 
scope of knowledge brokerage is broader than the 
one usually attached to it.  In the domain of innova-
tion studies, knowledge brokerage is commonly recog-
nised as a tool to speed up the transfer of existing 
knowledge from science to application.  
This corresponds to processes 4 and 1 of the proposed 
model, which together form what may be called ‘the 
socio-technological arc ‘ of the innovation cycle - that 
which proceeds from techno-science to society. 
Following the model, it may be stressed that 
knowledge brokerage can play a significant role also 
along the arc proceeding from society to techno-
science (processes 2 and 3), also known as the ‘socio-
political arc‘ of the innovation cycle, by sustaining so-
cial pressure for innovation so that they can reach a  
‘critical mass ‘, and contribute to turning them into a 
structured research demand. This interpretation is also 
compatible with the operational concept of knowledge 
brokerage premised in this report. This concept identi-
fies three action domains of brokering – the knowledge 
identification domain, interaction domain and applica-
tion domain – in which different types of knowledge 
can be managed: mainly technical and scientific 
knowledge, in the case of the socio-technological arc 
(processes 4 and 1); mainly social, environmental, po-
litical and legal knowledge, in the case of the socio-
political arc (processes 2 and 3). As shown in the fol-
lowing picture, the proposed model assigns to 
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 knowledge brokerage a key role in boosting the four 
processes of the techno-scientific innovation cycle, 
making it an equally important component of a general 
theory of innovation. 
Figure 6 The Role of Knowledge Brokerage in the Proposed Model 
of Techno-Scientific Innovation Cycle 
 
 
 
 
15 
FINAL REPORT OF THE PILOT PROJECT IN       
BULGARIA 
REGLO: WP4ᶦ  
This text provides a full description of the pilot project 
in Bulgaria, including the main results.  
Tables 1 to 4, showing the main problems to deal with 
and the possible use of KB (following the scheme pro-
vided in the previous text on WP2) may be particularly 
relevant for the guidelines.  
The text is necessary for drafting the guidelines, to ac-
count for the activities carried out, and for drawing  
‘narratives ‘ or examples for inclusion(for instance in 
the form of boxes) of KB actions, mechanisms and out-
puts.  
Based on this pilot project a description of ‘evidences 
and outcomes‘ to support lessons learned is available 
but not included in this document. 
Monitoring of the Quantities and 
Quality of Industrial Wastewater Dis-
charged in Pernik Municipality Sew-
erage System 
By Yantsislav Yanakiev 
INTRODUCTION 
The pilot project  ‘Monitoring of the Quantities and 
Quality of Industrial Wastewater Discharged in Pernik 
Municipality Sewerage System ‘ is part of the Brokering 
Environmentally Sustainable Sanitation for Europe 
(BESSE) project and is funded by the European Com-
mission’s Seventh Framework Programme  
‘Environment ‘.  
This project has been implemented simultaneously 
with part of the basic local sanitation project in Pernik 
Municipality entitled  ‘Extension of Pernik Town Sewer-
age System ‘ which is funded by the European Union 
(EU) Cohesion Fund and the budget of the Republic of 
Bulgaria. The EU project is scheduled for the period 
between 2007 and 2013. 
The Wastewater Treatment Plant (WWTP)  ‘Batanovtsi 
‘, which collects industrial wastewater from Pernik mu-
nicipality, applies traditional technology for mechanical 
treatment on the first level and biological treatment on 
the second level. The wastewater following these two 
steps of treatment is being discharged in Struma River 
immediately after the outlet from the WWTP. The max-
imum amount allowed, according to the existing regu-
lations, is 13,560,000 m3 per year.  
The pilot project was implemented by the Research 
Centre Regional and Global Development (REGLO) in 
cooperation with Pernik Municipality and Water Supply 
and Sanitation (WSS) Company Ltd., Pernik from 1st 
December 2010 until 30th June 2011.  
The main focus of the project is on increasing the rate 
of connection of small-scale industrial enterprises to 
the municipality sewerage system via introduction of 
knowledge brokerage (KB) mechanisms. 
A. The Goals of the Pilot Project  
Firstly, to identify specific knowledge brokerage mech-
anisms facilitating the connection of enterprises to the 
towns’ sewerage system, and to improve the monitor-
ing of the quality of the discharged wastewater. 
Secondly, to improve inter-relations, information and 
knowledge exchange amongst various stakeholders in 
Pernik Municipality with respect to effective 
wastewater discharge in the sewerage system, and to 
stimulate effective law enforcement by making recom-
mendations how to incorporate KB mechanisms in or-
der to improve the efficiency of the process.  
Thirdly, to stimulate and support the training of WSS 
company inspectors on the monitoring of the 
wastewater discharged by small-scale industrial enter-
prises into the sewerage system.  
Fourthly, to increase the level of awareness of the local 
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PILOT PROJECT DESIGN 
population concerning the wastewater and sanitation 
issues, and the relevance of KB mechanisms for the 
effective handling of these issues.  
The pilot project ‘Monitoring of the Quantities and 
Quality of Industrial Wastewater Discharged in Pernik 
Municipality Sewerage System‘ was designed along the 
pattern of action research. The methodology includes 
research as well as practical activities aimed at increas-
ing the capacity of the WSS company (through the 
training of inspectors) to monitor the quality of indus-
trial wastewater before it is discharged into sewerage 
system. 
In order to achieve the goals, several interrelated activ-
ities were planned and carried out in the course of the 
project implementation.  
1. Analysis of the current situation, or ‘business-a- 
usual‘ (BAU), identification and assessment of 
needs of Pernik Municipality concerning 
wastewater treatment. This activity included the 
identification of knowledge needed for definition 
or re-definition of problems for introducing new 
technologies or improving the organisation of 
wastewater treatment processes. For this purpose, 
a precise mapping of environmental, financial, 
technological, legal, organisational, educational, 
political, value-normative, etc. handicaps in the 
way of the efficient treatment of wastewater was 
undertaken. Face-to-face interviews and focus 
group discussions with various actors were carried 
out in order to identify achievements, failures and 
prospects of KB involved or needed in the process 
of wastewater treatment.  
2. Identification of the main stakeholders involved in 
the handling of sanitation issues in Pernik Munici-
pality. The divisions of the WSS company, the state 
institutions that are authorised to implement mon-
itoring and control of water sanitation and small-
size enterprises producing wastewater, were stud-
ied for possible conflicting interests among them. 
In particular, the municipality’s documents were 
reviewed in order to identify the specifics of the 
relevant actors involved in the monitoring mecha-
nisms envisaged by the project and the relation-
ships between actors. 
3. Mapping of resources available for connecting en-
terprises to the wastewater treatment system and 
for wastewater monitoring before discharging into 
the Pernik Municipality sewerage system. The im-
plementation of this task constituted a substantial 
part of the project. In particular, the attention was 
focused on the identification of facilitating and hin-
dering factors to both processes.  
4. Identification of KB mechanisms that can be ap-
plied to improve the situation through consultation 
among the local actors. This was the core task of 
the project. The aim was to exchange technological 
knowledge, knowledge about sources of funding, 
about political support, pressures or other obsta-
cles, about the involvement of the public in the 
decision-making process and in the control of the 
implementation of decisions, about options for 
upgrading the quality of organisational processes, 
the intensity and quality of the institutional infor-
mation exchange, etc.  
5. The collected information was used to organise a 
workshop (Appendix 1 Workshop Programme). The 
objective was to train the WSS company inspectors 
how to implement monitoring of wastewater dis-
charged in the sewerage system and to implement 
effective control on this process. The workshop 
was designed as a training-the-trainers activity. 
The teaching methodology and the produced edu-
cational materials can be used as a model for fur-
ther similar activities.  
6. The final step of the pilot project included a public 
presentation of the research findings and discus-
sion on an Action Plan for the implementation of 
the Programme for Monitoring of the Quantities 
and Quality of Industrial Wastewater Discharged in 
Pernik Municipality Sewerage System (Appendix 2 
Information brochure). The aim is to initiate public 
discussions in order to raise the community aware-
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ness regarding sanitation issues and to improve the 
mutual understanding among various stake-
holders. 
In addition to the above-mentioned activities, the Per-
nik Municipality  provided extra funding and organised 
two expert studies: (1) Design of methodology for map-
ping the sources/producers of industrial wastewater in 
Pernik municipality; (2) Design of alternative technolo-
gies for the utilisation of the sludge in the WWTP  
‘Batanovtsi ‘. 
A. Problem Situation 
The process of connection of small-scale industrial en-
terprises in Pernik to the municipal sewerage system is 
not completed and the procedure is not clear. In the 
beginning of the pilot project there was no exact infor-
mation available about the percentage of the small-
scale industrial enterprises that produce and discharge 
wastewater in the town’s sewerage system. In addi-
tion, the wastewater of the connected enterprises is 
not being monitored effectively, prior to its discharge 
into the towns’ sewerage system, for dangerous com-
ponents. This hinders the effective functioning of the 
wastewater treatment plant. In order to improve the 
situation, the WSS company has introduced a Pro-
gramme for Monitoring of the Quantities and Quality 
of the Industrial Wastewater Discharged in the Pernik 
Municipality Sewerage System. The introduction of 
the system was an excellent opportunity to analyse 
and facilitate the KB mechanisms in order to change 
the existing unsatisfactory situation.  
B. Identification of the Stakeholders 
Involved in the Sanitation Issues in 
Pernik Municipality 
The main stakeholder issues regarding sanitation in 
Pernik Municipality are presented in Figure 7.  
The Water Supply and Sanitation Company Ltd. is the 
main operator in the town of Pernik and the whole mu-
nicipality. The ownership of the company is split be-
tween the state (51%) and the Pernik Municipality 
(49%).  
Some of the primary activities of the company are: in-
vestigation, building, operation, maintenance and man-
agement of water supply and sewerage system as well 
as wastewater treatment in Pernik Municipality. The 
company serves more than 70,000 customers from the 
population of 138, 830.  
Figure 7 Main Stakeholders with respect to sanitation Issues in 
Pernik 
Being the owner of 49% of the company shares, the 
Pernik Municipality also has an important role to play 
in the sustainable sanitation sector. The municipality 
can be instrumental in providing data to monitor the 
emission norms of the dangerous and harmful emis-
sions in the wastewater discharged into the sewerage 
system according to the existing regulations at national 
and local level. In addition, the municipality can pro-
vide control of these emissions at the exit of the 
WWTP, data processing and analysis with specialised 
software, etc.  
Finally, the role of the municipality is also to exercise 
control on the procedures related to wastewater dis-
charging in the town’s sewerage system.  The third ma-
jor stakeholder in the effective industrial wastewater 
treatment process is the Ministry of Environment and 
Water (MOEW) which is authorised to implement mon-
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 itoring and control of water sanitation via its local offic-
es (the Basin Directorate and the Regional inspec-
torate).  
Last but not least, important players regarding the sus-
tainable water sanitation are the small-scale enterpris-
es and the companies producing industrial wastewater. 
According to the existing regulations, these actors are 
obliged to implement preliminary treatment to guaran-
tee acceptable Individual Emission Limit Values of dan-
gerous and harmful elements. At the same time, they 
are reluctant to do so because the technology is quite 
expensive and the small-scale enterprises are not moti-
vated to implement it. The situation becomes even 
worse when one adds the lack of effective control on 
the side of the responsible state institutions. In fact, 
the state institutions are not pro-active and do not im-
plement their duties in the full spectrum, particularly 
regarding exercising control functions.  
Ideally, the state institutions, the municipality and the 
WSS company should be well interrelated and interest-
ed in supporting the innovation in the sanitation sec-
tor, including control on the quality of the wastewater 
discharged into the sewerage system. In practice the 
interrelations are rather weak.  
To summarise, the key predicament is that the most 
important stakeholders in sustainable sanitation are 
not well networked and do not focus their efforts in 
joint activities to guarantee ecological and healthy en-
vironment in Pernik Municipality. The information ex-
change is a key setback. Therefore, in the pilot project, 
KB mechanisms were focused on networking and ac-
tive information exchange stimulation as well as on 
joint education and exchange of experience.  
Possible conflicting interests among the small-scale 
companies producing industrial wastewater and the 
rest of the stakeholders have been identified in the 
course of the research. The data from the focus group 
discussions and the expert interviews indicates ex-
pected resistance on the part of some representatives 
of the local companies to the implementation of the 
monitoring project based on financial reasons. 
C. Identified Key Open Issues regard-
ing Sustainable Sanitation in the Per-
nik Municipality and Possible Solu-
tions via Inclusion of KB Mechanisms 
The most important open issues regarding sustainable 
sanitation in the Pernik Municipality  that have been 
identified in the course of pilot project implementation 
can be broken down into three groups. 
First, effective law enforcement of existing normative 
basis for sustainable sanitation in the municipality. 
 The efficacy of the law enforcement has been one 
of the main problems when the present situation 
was analysed and assessed. The control which is 
being implemented by the state institutions (Local 
Inspectorate and Basin Directorate of the Ministry 
of Environment and Water) on the quality and the 
quantity of the wastewater before discharging into 
Struma River is not fully adequate and timely;  
 There are some normative obstacles hindering the 
implementation of the chemical treatment of 
wastewater in the WWTP.  
Second, technological processes and organisation of 
wastewater treatment in Pernik Municipality should 
be improved:  
 Some components of the existing installations in 
the Wastewater Treatment Plant ‘Batanovtsi‘ do 
not function properly. This applies firstly to the 
primary sludge containers and on the second level, 
biological treatment does not function when the 
units are at full capacity; 
 The modernisation of the biological stage of the 
treatment of the sludge is a burning issue with re-
gard to the effectiveness of the WWTP. The treat-
ment of the sludge and its utilisation is another 
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 serious problem;  
 The management practices of the Water Supply 
and Sanitation Company in the previous years can 
be assessed as inadequate as well as lacking in in-
terest and professionalism, and hesitant to intro-
duce innovations in the sanitation process. Exam-
ples are: perfunctory management of the sanita-
tion process; some of the existing contracts be-
tween the WSS company and small-scale enterpris-
es do not contain any specific requirements re-
garding the content of dangerous and harmful 
emissions in the wastewater according to the ex-
isting regulations; 
 Next important problem is related to the re-
connection of small-scale industrial companies to 
Pernik Municipality sewerage system. There are 
some enterprises and companies that are located 
in housing areas and discharge wastewater, which 
contains dangerous and harmful emissions, directly 
in the sewerage system without any initial treat-
ment;  
 The major problem is the lack of effective monitor-
ing and control on the wastewater content of dan-
gerous and harmful elements before discharging in 
the sewerage system; 
 Last but not least, the capacity of the organisation 
(WSS company) for introduction of innovations and 
management of the sanitation processes, accord-
ing to the existing normative basis, is still insuffi-
cient. 
Third, better cooperation, information exchange and 
coordination between different stakeholders in exer-
cising control functions and effective monitoring on 
the wastewater content before discharging into the 
municipality’s sewerage system is needed:  
  The cooperation and coordination between insti-
tutions which are responsible for the protection of 
the environment and for exercising control func-
tions in the sanitation is insufficient;  
 The local stakeholders dealing with sanitation is-
sues are not well networked and are not efficient 
in resolving the task to guarantee the ecological 
and environment health within the Pernik Munici-
pality; 
 The information exchange between the state and 
the municipal institutions needs to be substantially 
improved;  
 In addition to the regular control over the emis-
sions in the wastewater of the new-build enterpris-
es, the WSS company should review and revise the 
existing contracts where needed.  
Tables 1 to 4 summarise the main problems regarding 
sustainable sanitation in Pernik Municipality, possible 
solutions and perspectives, as well as the contribution 
of KB mechanisms applied in the course of the pilot 
project implementation in order to change the existing 
situation.  
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Table 1 The Process of Transformation of new Knowledge into Technological Innovation 
 
 
Table 2 The Process of Formation of Social Agency 
 
 
 
 
 
 
 
 
 
 
 
Problems Solutions and perspectives Contribution of KB 
 Lack of effective monitoring and control 
on wastewater content of dangerous and 
harmful elements before discharging in 
the sewerage system; 
 Lack of interest among local small-scale 
enterprises producing wastewater to 
change the situation; 
 Conflicting interests with the rest of the 
local stake-holders; 
 Utilisation of sludge: primary sludge con-
tainers do not function properly; 
 The modernisation of the biological stage 
of the treatment of the sludge is a burning 
issue with regard to the effectiveness of 
the WWTP; 
 Normative obstacles hindering the imple-
mentation of chemical treatment of the 
wastewater in the WWTP. 
 Spreading of quality monitor-
ing and evaluation methods 
and procedures; 
 Increasing the involvement of 
different stakeholders in tech-
nical decisions; 
 Partnerships with non-
competing companies in the 
city of Sofia and the town of 
Blagoevgrad. 
 SMEs evaluation and recommenda-
tions on alternative technologies for 
the utilisation of the sludge in the 
WWTP  ‘Batanovtsi ‘ (implemented by 
the municipality of Pernik); 
 Design of methodology for mapping 
the sources/producers of industrial 
wastewater in Pernik (implemented by 
the municipality of Pernik); 
 Improved cooperation and information 
exchange with WWTP Sofia and 
Blagoevgrad; 
 Knowledge and information distribu-
tion on legal issues of sustainable sani-
tation in Pernik municipality. 
Problems Solutions and perspectives Contribution of KB 
 The information exchange between the 
state and the municipal institutions is at 
very low level; 
 The local public is not well informed 
about the sanitation issues; 
 The civil society structures and the citi-
zens of Pernik municipality have not 
been mobilised yet in the process of 
sustainable sanitation. 
   
 Environmental protection pub-
lic information activities to 
change community perceptions 
and to help understanding the 
importance of the problem 
with wastewater treatment; 
 Stakeholders’ tendency to have 
a proactive role in innovation; 
 Projects to promote meetings 
among stakeholders; 
 Demonstration projects ad-
dressing decision-makers. 
 Improved cooperation among local 
stake-holders; 
 Active involvement of various local 
actors in BESSE project; 
 The information campaign initiated 
public discussions and raised the public 
awareness regarding sanitation issues; 
 Supported the new leadership of WSS 
company pro-active role in monitoring 
programme and helped to increase the 
capacity of the organisation. 
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Table 3 The Process of Institutional, Economic and Cultural Involvement on Innovation  
 
 
 
 
 
 
 
 
Table 4 The Process of Activation, Convergence and Concretisation of Scientific and Technological Research 
 
 
 
 
Problems Solutions and perspectives Contribution of KB 
 Lack of effective law enforcement and 
control which is being implemented by 
the state institutions on the quality and 
the quantity of the wastewater before 
discharging in Struma River; 
 Low capacity of the WSS Company for 
introduction of innovations in the man-
agement of the sanitation processes; 
 Long-lasting wrong management prac-
tices of the WSS Company in the previ-
ous years as well as lack of interest and 
professionalism; 
 The cooperation and coordination be-
tween institutions which are responsible 
for the protection of the environment 
and for exercising control functions in 
the sanitation is rather insufficient; 
 The local stakeholders dealing with sani-
tation issues are not well interconnected 
and are not efficient in resolving the task 
to guarantee ecological and healthy 
environment in Pernik municipality. 
 Training projects on sustainable sani-
tation issues; 
 Increased use of  ‘expert knowledge ‘ 
in decision making and public policy 
design. 
 
 The concluding workshop contribut-
ed to training of the WSS Company 
instructors how to implement moni-
toring of wastewater discharged in 
the sewerage system and to execute 
effective control on this process; 
 Enhancing networking and active 
information exchange among differ-
ent stake-holders, as well as joint 
education and exchange of experi-
ence; 
 Stimulated small-scale enterprises 
producing industrial wastewater to 
establish a contract with the WSS 
Company and to declare the individ-
ual emissions according to the type 
of the industry. 
Problems Solutions and perspectives Contribution of KB 
 Problems identifying and attracting well 
qualified local experts on sustainable 
sanitation in Pernik municipality; 
 Lack of well-established cooperation 
between researchers and industry. 
 Promotion of research teams involving 
both researchers and utilities 
 Conferences and events bringing to-
gether research and industry. 
 Involvement of experts from Sofia 
University and the University of 
Architecture, Geodesy and Con-
struction in the framework of BES-
SE pilot project. 
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D. Resources Available for Imple-
menting Sustainable Sanitation sys-
tems in Pernik Municipality 
The available financial, technological, material and hu-
man resources for resolving the identified key obsta-
cles to sustainable sanitation in Pernik Municipality are 
extremely limited. Nevertheless, there are some possi-
bilities for improving the process of wastewater treat-
ment: 
 The available legislation at national level and the 
existing regulations at municipality level could be 
better used for further sustainable sanitation de-
velopment in Pernik Municipality; 
 The human resources of the WSS company have 
relatively low capacities but they can be reorgan-
ised and motivated to participate in the implemen-
tation of a more efficient monitoring of main dan-
gerous elements in the industrial wastewater dis-
charged into the sewerage system; 
 The civil society structures and the citizens of Per-
nik Municipality constitute potential factors that 
have not been mobilised yet;  
 The possibilities for information exchange in the 
framework of BESSE project and on the basis of its 
outcomes could be used for this purpose;  
 More efficient cooperation and coordination could 
be achieved between the municipality and the WSS 
company by using the permanent Inter-
organisational expert council at the municipality 
level since it is responsible for issuing permits to 
the newly-built enterprises to discharge 
wastewater in the town’s sewerage system. 
Guaranteeing Sustainable Sanitation 
in Pernik Municipality via Knowledge 
and Information Brokerage 
The assessment of needs in Pernik Municipality regard-
ing sustainable sanitation reveals several domains or 
main spheres of knowledge and information that are 
summarised below:  
First of all, the experts in sanitation in Pernik Munici-
pality need knowledge of state-of-the art technology to 
build a new WWTP. They are convinced that partial 
renovation with limited financial resources is a tempo-
rary solution. The additional need for knowledge relat-
ed to introduction of chemical treatment of the 
wastewater and the existing mechanical and biological 
treatment.  
Moreover, they consider it important to obtain 
knowledge on treatment of the sludge by state-of-the 
art technology to produce biogas that can be utilised in 
the other industries. Furthermore, the WSS company 
needs new knowledge management mechanisms and 
acquiring new knowledge about the procedures, for 
monitoring of main dangerous elements in the industri-
al wastewater discharged in the sewerage system. 
Next, they need to acquire additional information and 
knowledge about the normative basis and the existing 
procedures regarding wastewater discharge in the sew-
erage system monitoring.  
The WSS company needs precise and updated infor-
mation about the main dangerous and harmful ele-
ments contained in the industrial wastewater produced 
by the small-scale enterprises in the municipality. They 
need knowledge regarding the exact types of danger-
ous elements that are being discharged into the sewer-
age system in order to exercise effective monitoring. 
Lastly, to implement adequate and effective monitor-
ing, specialised training of the inspectors of the WSS 
company is needed.  
The workshop that aimed to train the trainers was a 
first important step but the WSS company inspectors 
have to be trained about the technology of the corre-
sponding industries, the mechanisms of the 
wastewater discharge, as well as their content 
(dangerous and harmful elements) according to Indi-
vidual Emission Limit Values set in the existing regula-
tions. Additional legal training is also needed.  
Secondly, the local experts need more information and 
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 knowledge on how to implement the project for 
wastewater treatment based on new technology, in-
cluding mechanical and bio-chemical treatment. One of 
the main target groups that need additional knowledge 
is the group of people currently operating the WWTP 
technology with respect to how to monitor the process. 
Thirdly, the research identified problems concerning the 
scientific support of sustainable sanitation in Pernik 
Municipality and difficulties in identifying and 
attracting well qualified local experts. Additional re-
search is needed with respect to implementation of the 
Programme for Management of Industrial Wastewater 
Discharged in the Sewerage System of Pernik Munici-
pality. This project was actually linked with the im-
provement of the existing organisational practices, ra-
ther than introduction of new technology. The main 
focus of this programme was on the initiative to estab-
lish a system for monitoring of the wastewater before 
discharging in the towns’ sewerage system. It is high 
time to become aware of the problem that the content 
of the wastewater influences the effective functioning 
of the biological level of the wastewater treatment, 
quality of the sludge and the price of the treated wa-
ter. Therefore, the introduction of a constant and regu-
lar monitoring of the content of the wastewater is criti-
cal. In this regard, the Action Plan for implementation 
of the Programme for Monitoring of the Quantities and 
Quality of Industrial Wastewater Discharged in Pernik 
Municipality Sewerage System should be further devel-
oped and put into practice. 
The idea discussed in the framework of the pilot pro-
ject was that the process would be implemented in 
three follow-up stages to improve the industrial 
wastewater management:  
1. Each small-scale company or enterprise that pro-
duces industrial wastewater to establish a contract 
with the WSS Company and to declare the whole 
spectrum of industrial activities, related to 
wastewater production as well as the individual 
emissions according to the type of the industry;  
2. To implement regular and constant monitoring of 
the quantities and quality of wastewater according 
to the declared individual emissions in the contracts;  
3. The content of the discharged wastewater in the 
sewerage system of Pernik Municipality to corre-
spond to the norms according to the existing regu-
lations. The implementation of such a project is 
expected to have direct positive effects on the in-
creasing re-connection of the small-scale industrial 
enterprises to the municipality sewerage system.  
The next, particularly important, issue is related to en-
vironmental protection education and public infor-
mation activities to change public perceptions and to 
help understanding the importance of the problem 
with wastewater treatment.  
The experts participating in the interviews and focus 
group discussions were unanimous that the ecological 
consciousness of the local population in Pernik Munici-
pality is not very well developed. On the one hand, the 
public is not well informed about the sanitation issues 
because they do not have a clear understanding of the 
ecological risk. On the other hand, there are more im-
mediate issues that attract public attention such as un-
employment, criminality, general poor economic situa-
tion, etc. Therefore, the experts consider it important 
to initiate public information activities to raise public 
awareness regarding sanitation issues. In addition, the 
experts think that civil society can implement control 
of the environmental pollution if they could see what 
the condition of the water in Struma River is. The peo-
ple have to be informed of the ecological situation in 
the town, about their rights, etc. Furthermore, some of 
the experts mentioned that they can work more effec-
tively with the existing groups of interests related to 
the protection of the environment in the high schools. 
There are some young people that demonstrate inter-
est in the ecological issues and they would be happy to 
participate in workshops and training activities.  
The media is very sensitive regarding ecological issues 
and can be included in a possible project to raise public 
awareness regarding sanitation issues. Finally, the ex-
perts again stressed that the main problem is commu-
nication among the main institutions responsible for 
sanitation. Therefore, they consider networking as a 24 
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very important element of the overall solution. Estab-
lishing these relationships can be achieved through the 
joint education and training of representatives of differ-
ent institutions and their active participation in pre-
senting their point of view and positions. It is important 
to stimulate dialogue, to take an active role in the dis-
cussion and to find a common position, not just to pre-
sent different case studies or to deliver lectures. The 
training workshop and public information activities in 
the framework of the BESSE pilot project were a good 
starting point and created a model that can be further 
developed.  
 
FINAL REPORT OF THE 
PILOT PROJECT IN ITALY 
CNR: WP5 
This text provides a full description of the pilot project in 
Italy. 
The analysis of facilitating and hindering factors and the 
critical analysis are particularly relevant for the guide-
lines  
The text is necessary for drafting the guidelines, to ac-
count for the activities carried out and as a source of 
examples.  
Based on this pilot project a description of ‘evidences 
and outcomes‘ to support lessons learned is available. 
INTRODUCTION 
In the context of the DG Research 7th Framework Pro-
gramme, the European Union provided financial support 
to the ‘Brokering Environmentally Sustainable Sanitation 
for Europe ‘ (BESSE) project, promoted and carried out 
by a consortium of nine research institutes and sanita-
tion players. The project is aimed at supporting the EU 
Renewed Sustainable Development Strategy which is 
intended to increase the opportunities of interaction and 
cooperation between sanitation policies and research 
for the development of more sustainable sanitation in 
Europe. 
The project has three main objectives: 
 To establish what obstacles are preventing the dis-
semination of scientific and technical sanitation in-
formation; 
 To identify knowledge brokering (communication) 
methods that will enable the sanitation sector to 
overcome these obstacles; 
 To start a learning process on knowledge brokerage 
in general, as a tool for the socialisation of Scientific 
and Technological Research (STR). 
The main project output will be a set of policy guidelines 
on knowledge brokerage in support of environmentally 
sustainable sanitation. 
The guidelines will be drafted on the basis of knowledge 
and information emerging throughout the research ac-
tivity. The key steps of this research path are: 
 The research of the existing environmentally sustain-
able sanitation technologies (WP1) and the map of 
the obstacles and facilitating factors to knowledge 
brokerage in the sanitation sector in Europe (WP2); 
 The implementation of three experiments in Bulgar-
ia, Italy and the Netherlands (WP 4, 5, 6). 
The research activities were experimentally implement-
ed in the pilot project of Castel Sant’Angelo di Rieti. The 
activities were carried out by the Water Research Insti-
tute of the Italian National Research Council (CNR – IR-
SA), the Municipality of Castel Sant’Angelo di Rieti (CSA) 
and by the Laboratorio di Science della Cittadinanza 
(LSC). 
This document aims to describe the different phases of 
the experimentation and to discuss the results of the 
critical analysis of the whole process. The remaining part 
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 of the report is articulated as follows:  
1. Section 1 describes the process by which the final 
programme of the knowledge brokerage activities 
in the pilot projects was implemented.  
2. Section 2 describes the actions undertaken, the 
problems encountered and the facilitating factors. 
To this aim, the results of the ‘Map of hindering 
and facilitating factors ‘ have been taken into ac-
count.  
3. Section 3 aims to analyse in a critical way the 
different phases of the process and to highlight the 
actual contribution of the knowledge brokerage.  
 
PROGRAMME OF THE 
RESEARCH ACTIVITIES 
IN THE PILOT PROJECT 
A. The Main Problem 
Castel Sant’Angelo is a municipality in the Province of 
Rieti (in the Lazio Region– Central Italy) that has an 
extension of 31,321 km². An important groundwater 
source is located in the flat part of the territory, which 
results in several springs with significant water flows. 
Some of these springs are connected to the Peschiera 
aqueduct, which is one of the main water sources for 
the city of Rome. 
The protection of the water quality in this aquifer is of 
outmost importance not only on a local scale, but also 
at national level. To this aim, a sustainable and effec-
tive management of the integrated water cycle is cru-
cial for this area. 
The current sanitation system is quite complex because 
it is composed of several sub-networks aiming to col-
lect the wastewater in the small urban areas that com-
pose the municipalities. A main conduit collects the 
water en route to the treatment plant. Most of the 
sewerage network was built during the 80’s using con-
crete as building material. The reduced reliability of the 
network is due to morphology of the territory and the 
presence of a busy road (via Salaria). Several pipelines 
have been characterised by phenomena of flow, sub-
sidence, or floating. The effects of these phenomena 
have been worsened due to incorrect choices in the 
design phase, for example, the main collector was built 
using 1-meter semi-oval concrete pipelines, which are 
particularly vulnerable to the above-mentioned phe-
nomena. Most of the pipelines are characterised by 
low inclination and are immersed in the groundwater. 
The connections between the different elements of the 
pipeline are becoming increasingly unstable and 
groundwater intrusion in the pipeline has been regis-
tered for several years. The wastewater is diluted and, 
consequently, the wastewater treatment plant did not 
function at its maximum capacity. 
Several interventions have been implemented in the 
last years aiming to reduce the groundwater intrusion 
phenomenon. Particularly, a new collector was built 
using new materials to replace what was previous 
used. The infrastructure was built adopting new tech-
nologies and materials capable of preventing ground-
water intrusion. This is expected to enhance the relia-
bility of the wastewater treatment plant. 
B. The Pilot Project 
The main goal of BESSE in this pilot project was to acti-
vate awareness processes and to raise concern for the 
role of sewerage in the sustainable management of the 
integrated water cycle, and to enable the creation of a 
sense of ownership of the local community toward the 
new technology and, consequently, to accelerate the 
impacts of innovation in the society. 
To this aim, BESSE facilitated the communication and 
knowledge exchange among the four most important 
actors involved in the sanitation management: the mu-
nicipalities, the technicians, the scientists and the local 
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 community. Several meetings were organised during 
the project implementation phase in order to elicit the 
information needs of the different actor. Specific topics 
raised included which kind of data should be provided 
to each actor, how to support the analysis of the data 
and how to facilitate the sharing of the data and infor-
mation.  
At the end of this phase, a programme for experimen-
tation was developed and agreed upon with the local 
partners. The programme comprised three main activi-
ties: 
1. Integrated validation of the intervention: the aim is 
to support the municipality in the evaluation of the 
effectiveness of the intervention. This activity 
starts at the end of the construction work for the 
main collector and aims to collect a significant set 
of data to verify whether the main goal - the reduc-
tion of groundwater intrusion in the pipelines – has 
been achieved or not. The following sub-activities 
were identified: 
 Programme of the validation activities: a pro-
gramme has been prepared by the scientists and 
discussed with local authorities. 
 Training of local technicians: in order to facilitate 
the knowledge transfer from scientists to practi-
tioners, a local technician was trained on the col-
lection and analysis of data, in order to evaluate 
the reliability of the sanitation system and the 
effectiveness of the implemented project. 
 Implementation of the validation programme: the 
implementation of the programme was supported 
by the BESSE staff. 
 Development of a website for data and information 
sharing: the accessibility of information concerning 
the sanitation system is crucial to enhance the 
sense of ownership of the community toward the 
innovation. 
2. Programme of the long-term monitoring activities: 
beside the evaluation of the intervention, there 
was a need for long term monitoring of the effec-
tiveness of the innovation in terms of reduction of 
groundwater intrusion. Although it was not possi-
ble to implement the monitoring programme due 
to the limited duration of the trial phase, several 
activities have been carried out in order to provide 
the municipality with the needed knowledge: 
 Elicitation of the information needs of the main 
actors concerning the data to be collected to assess 
the reliability of the sanitation system: interviews 
with municipalities and local technicians have been 
carried out to elicit which information is needed in  
order to evaluate the effectiveness of the interven-
tion, how often the data should be collected, how 
to analyse data and to manage information. The 
results of this phase have been used as a basis for 
the development of the monitoring program. 
 Collection of the technical data concerning the net-
work: The design of the monitoring system re-
quired the collection of the technical data concern-
ing the different parts of the network. To this aim, 
data, information and documents were collected 
from the different technicians that, over the years, 
worked on the whole sanitation system. 
 Development of a first draft of the monitoring pro-
gramme: using the data collected a draft monitor-
ing programme was developed and discussed with 
local authorities and technicians. 
 Consensus achievement about the monitoring pro-
gramme. 
 Development of the final version of the monitoring 
programme. 
3. Communication and information: the final part of 
the BESSE experimentation in the CSA pilot project 
concerned the development of a communication 
and dissemination plan aiming to facilitate the cre-
ation of a sense of ownership of the community 
toward the technological innovation. To this aim, 
three main communication channels were enabled: 
 A website: in order to facilitate the access to the 
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 information concerning the reasons behind the 
development of the new infrastructure, to the data 
concerning the validation of the intervention and 
the long-term monitoring, a web site has been de-
signed and implemented. Scientists, local authori-
ties and technicians worked in close cooperation in 
order to provide the information and knowledge to 
be published on the web site. 
 A public conference: a meeting was organised in 
order to inform the community with the infor-
mation regarding the main challenges faced by the 
current sanitation system, the role of the system in 
the sustainable management of the water re-
sources and the effectiveness of the technological 
innovation adopted to solve the main problems. 
Scientists, technicians and policy-makers collabo-
rated to organise the conference. 
 Dissemination documents: easily readable docu-
ments were written for distribution during the con-
ference. The documents summarised the results of 
the project and the information contained on the 
website. 
These three activities are described in the following 
sections. 
1. Integrated Validation of the                   
Intervention 
A demonstration was planned in the municipality of 
Castel Sant’Angelo di Rieti (Italy), where there is an 
issue with groundwater intrusion into the sewer. This is 
due to a combination of an ageing sewer network and 
non-conducive local conditions (rising water table, geo-
logic instabilities, etc.) that results in dilution of the 
wastewater collected and sent to the treatment plant, 
with consequent malfunctioning.  
Another potential problem is possible leakages of 
wastewater from the sewer towards the water table - a 
precious resource because the area includes the main 
springs feeding the aqueduct for Roma. The municipali-
ty has tackled this problem by planning the replace-
ment of the main sewer branches and utilising new 
materials for the limitation of losses/infiltrations to/
from groundwater.  
The aim of the demonstration was to assess the effec-
tiveness of this action by monitoring the tracts of sew-
er already replaced in terms of quantity and quality of 
collected waste water.  
Relative determinations between different points of 
the sewer will be performed by using specific instru-
ments and measuring relevant parameters such as flow
-rate, salinity, electrical conductivity, turbidity, pH, 
temperature, etc. The results will provide information 
on quantity and quality variability along the sewer, and 
allow for an evaluation of the effectiveness of the 
adopted strategy for limiting groundwater infiltrations 
in the sewer. 
2. Programme of the Long-term           
Monitoring Activities 
As a natural extension of the demonstration outlined 
above, a more comprehensive, complete, and effective 
monitoring plan including both the sewer network and 
the wastewater treatment plant, was proposed. It is 
expected that once the replacement of the existing 
sewer network with a leak-free collection system is 
completed, the average and peak wastewater flow-
rates reaching the treatment plant will decrease. At 
the same time, it is plausible to expect that the lack of 
‘dilution ‘ caused by the new system will lead to con-
centration increases of the main wastewater chemical/
physical/biological characteristics. For these reasons, 
the wastewater quality and quantity will be subject to 
higher daily and seasonal variations (high tourist traffic 
in the area) than they currently are, requiring more 
careful operation of the treatment plant. In order to 
sustain the effective management of the whole 
wastewater collection and treatment system, the de-
sign and installation of a stable monitoring network 
will be proposed. This will include the installation of 
devices for measuring all the main parameters re-
quired for assessing the regularity of discharge from 
wastewater producers, also, providing a useful tool for 
detecting possible illegal dumping into the sewer. The 
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sewer monitoring system will have to be connected to 
a Supervisory Control and Data Acquisition (SCADA) 
system allowing for data elaboration and storage, 
and could be connected to another monitoring 
system specifically designed for supporting the 
wastewater treatment plant management and 
operation. 
3. Communication and Dissemina-
tion 
As stated previously, part of the activities car-
ried out in the Italian pilot project concerned 
the dissemination of the information about 
the technological innovation adopted in the 
sanitation system. In order to enhance the ac-
cessibility of the information, three different 
kinds of communication devices were used. 
A website was designed to publicise the main 
information concerning the role of sanitation 
system within the integrated water cycle, the 
main issues to be addressed in the case study 
and the actions implemented. The structure of 
the website is reported in the following 
scheme: 
Figure 8 The Scheme of the Structure of the Website 
The website is used to publicise the data col-
lected during the integrated evaluation of the infra-
structure, in order to make the evaluation process ex-
plicit and controllable by the public. Moreover, the da-
ta collected during the long-term monitoring phase will 
also be published. 
Part of the documents available on the website will be 
summarised and distributed in brochure form. These 
brochures will be developed in order to enhance the 
comprehensibility of the information. 
Table 5 summarises the activities and indicates the 
time of implementation. 
 
HINDERING AND       
FACILITATING FACTORS 
This section aims to describe what happened during 
the pilot project with respect to the knowledge broker-
age actions implemented, the obstacles encountered, 
the facilitating factors and the actors involved in the 
process. 
Given the main goal and the activities described in the 
previous section, the actions undertaken in the pilot 
project aimed to collect the knowledge around the lo-
cal sanitation system and to make it available to the 
different actors.  
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 Firstly, the main actors concerned with the manage-
ment and maintenance of the sanitation system - the 
local authorities, the technicians and the water man-
agement agencies – were involved in a communication 
exercise. In the early stages, the communication be-
tween the BESSE team and those actors faced certain 
challenges. Although the municipality of Castel 
Sant’Angelo is part of the BESSE consortium, the will-
ingness of the local authority to take part in the discus-
sion with BESSE experts was low. This was mainly due 
to the inherent difficulties to critically analyse their 
approach to sanitation system management. In the 
early stage of the project implementation, the local 
authority considered the planned, and partly imple-
mented, intervention on the main collector of the sew-
age network to be extremely reliable, though willing-
ness to discuss over it was low. This negative attitude 
drastically changed when direct contact was estab-
lished between the local authority and the scientists 
interested in sewage network design and manage-
ment. The debate amongst the scientists and the au-
thority allowed them to ascertain that the monitoring 
of the network is the most urgent priority. The quality 
of communication with the authority continues to im-
prove. 
Another challenge was the communication with the 
technicians involved in the network management. In 
this instance, the main barrier was the lack of trust to-
ward the scientific community. This barrier was over-
come by supporting the dialogue between technicians 
and scientists, and making clear that the aim of the 
project was not to formulate a judgment on the differ-
ent interventions carried out on the network, but ra-
ther to enhance the public awareness about the role of 
technical innovation in sanitation. 
The last actor involved in this phase of the BESSE im-
plementation was SOGEA, the water distribution man-
agement company.  
30 
Figure 8 The Scheme of the Structure of the Website 
Code KB Action Description Times 
A1 Integrated validation 
of the intervention 
The aim is to support the municipality in the evaluation of the effec-
tiveness of the intervention: 
 Programme of the validation activities; 
 Training activities involving local technicians; 
 Implementation of the validation program; 
 Development of a website for data and information sharing. 
July 2011 
A2 Long term monitor-
ing of the interven-
tion 
The aim is to monitor in the long term the effectiveness of the innova-
tion in terms of reduction of groundwater intrusion: 
 Elicitation of the main information needs of the main actors; 
 Collection of the technical data concerning the network; 
 Development of a first draft of the monitoring program; 
 Consensus achievement about the monitoring program; 
 Development of the final version of the monitoring programme. 
End of the project 
A3 Communication and 
dissemination 
The aim is to facilitate the creation of a sense of ownership of the com-
munity toward the technological innovation: 
 A web site; 
 A public conference; 
 Dissemination documents. 
July 2011 
Table 5 Knowledge brokerage activities plan in the pilot project 
CRITICAL ANALYSIS 
The communication with this actor was hampered by 
the lack of trust toward the local authority. This is be-
cause SOGEA was not involved in the design and imple-
mentation of the intervention on the main stream of 
the network. Therefore, in the beginning of the process 
they were not as invested in knowledge brokerage. 
Their attitude changed when the idea of the monitor-
ing system was proposed by the BESSE team. They 
agreed that the collected data could be really useful to 
support them in the management of the whole sanita-
tion system.  
Secondly, the technical documents concerning the 
sewage network were collected in order to develop the 
knowledge-base for the next phases of the BESSE im-
plementation. This action was hampered by the lack of 
a central archive of the documents concerning the pre-
vious intervention on the network.  
The lack of a systemic management and maintenance 
programme of the network resulted in a series of iso-
lated interventions, decided on the basis of the availa-
ble funds rather than according to structured planning 
and the local authority did not exert centralised con-
trol. This was because of the difficulties encountered 
by small municipalities to define long term economic 
and financial plans. This is a crucial issue which was not 
adequately addressed during the implementation of 
BESSE project. 
The documents concerning the infrastructure were 
stored by the different technicians who worked on the 
infrastructure. This complicated the creation of the 
knowledge base for the BESSE project. Moreover, most 
of the information concerning the infrastructure is 
available only as tacit knowledge held by technicians. 
That is, the most experienced technicians have a quali-
tative knowledge of the actual position of the different 
parts of the network, whereas official documentation is 
missing. Time and manpower needed to be allocated 
for the collection and structuring of the dispersed 
knowledge and information. This work started during 
BESSE project because of the strong political will of the 
local authority, but more is still to be done. 
CRITICAL ANALYSIS 
This section describes the critical analysis of the role 
played by knowledge brokerage actions in supporting 
the technological innovation in the sanitation sector. 
As reported in the following table, the analysis was 
carried while taking the opinions of the involved actors 
into consideration. These focused on the problems en 
countered during the knowledge brokerage exercise, 
the adopted solutions and future perspectives and, 
finally, the actual contribution of the knowledge bro-
kerage process. 
In order to identify the main processes, we referred to 
the knowledge brokerage cycle, as shown in Figure 1: 
 
 Process 1: Transformation of New Knowledge into 
Technological Innovation. We referred to two 
different types of innovations: the innovations con-
cerning the infrastructure and those related to the 
monitoring system.  
 Problems: 
 The main problem concerning innovation in 
the sewage network was the difficulty to adapt 
the technology to the local context. During the 
debates with local technicians, researchers had 
the feeling that the technology adopted to re-
duce the groundwater intrusion had been bor-
rowed from other similar projects, without deep 
analysis of the surrounding conditions. Moreo-
ver, we registered distrust toward the scientific 
knowledge in infrastructure development. Lo-
cal technicians repeatedly expressed their 
31 
 opinion that the available scientific research is 
not easily convertible into practical application. 
 Problems have been encountered during the 
development of the monitoring system. Firstly, 
the implementation of the long term monitor-
ing programme was not possible because of 
lack of funds in the municipality. This was 
mainly due to the difficulties experienced by 
small municipalities for the development of 
long term plans for infrastructures manage-
ment. In this case, funds were collected for the 
intervention, but not for the monitoring or 
evaluation of its effectiveness. 
 Solutions: in order to overcome the above men-
tioned problems, the BESSE team attempted to 
reduce the gap between the scientific and tech-
nical knowledge. To this aim, several meetings 
have been organised involving researchers and lo-
cal technicians. The conceptual barriers were de-
molished when the BESSE team decided to shift the 
attention from the infrastructure development to 
the monitoring and evaluation. This change in ap-
proach and the subsequent improvement in com-
munication and participation can be attributed to 
the fact that local technicians accepted that their 
knowledge and practices were not being chal-
lenged, but rather that a process of knowledge in-
tegration was ongoing. 
 Perspectives: during the implementation of 
BESSE it became clear that a crucial element of 
the knowledge brokerage process is the finan-
cial and economic sanitation planning. Small 
municipalities claim that they know how to 
access different funding possibilities. Unfortu-
nately BESSE was not able to support this 
learning process. It should be considered as a 
future priority.  
 Contribution to knowledge brokerage: BESSE 
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Code Action Obstacles Facilitations Actors 
A1 Capacity building of 
the technicians 
Due to the bureaucracy, it was difficult and time con-
suming to identify the technicians to be involved in the 
monitoring activities. 
Remote training sessions. Local technicians; 
local authorities; re-
searchers. 
A2 Enhancement of 
communication 
among the local 
actors 
Local authority: low priority assigned to the sanitation; 
Technicians: lack of trust toward research projects. 
Water sanitation system management: weak involve-
ment in the infrastructure design and development. 
All actors: lack of willingness to share information. 
Collection and sharing of 
information. 
Establishment of a direct 
contact with all actors, and 
particularly with local tech-
nicians. 
More active involvement of 
local authority in BESSE ac-
tivities. 
Local authorities; 
technicians, water 
sanitation system 
management. 
A3 Analysis of the 
infrastructure 
High fragmentation of the maintenance interventions 
on the infrastructure. 
Establishment of direct con-
tacts with the different tech-
nicians. 
Local technicians, 
local authority, re-
searchers. 
A4 Collection of tech-
nical documents 
Lack of a centralised archive of the technical documen-
tation. 
Dispersion of the technical knowledge. 
Prevailing of the tacit knowledge (experiences) over the 
coded knowledge. 
The technical documentation was not updated. 
Political willingness to sup-
port the BESSE project 
Local technicians, 
local authorities, re-
searchers. 
Table 6 Hindering and facilitating factors 
 mainly contributed by reducing the distance be-
tween the scientific and technical communities 
in that several meetings involving scientists and 
practitioners were organised. During the debate, 
researchers became aware of the actual needs 
of local technicians and, consequently, research 
activities were discussed and reformulated to 
meet the technicians’ needs. 
 Process 2: Formation of a Social Agency. Most if the 
activities carried out in the pilot project aimed to 
facilitate the creation of a social agency through a 
process of awareness-raising. 
 Problems: at the early stages of the pilot project, 
there was a lack of awareness in the local com-
munity about the important role played by the 
sanitation system within the integrated water 
cycle. This resulted in a common disregard by 
the local community toward the technological 
innovations in the sanitation field. 
 Solutions and perspectives: to overcome the 
above mentioned problem, documents describ-
ing the local sanitation system within an inte-
grated management of the water resources 
were distributed to the local community.  In ad-
dition, a website was developed in order to facil-
itate the access to the documents and to publish 
the data collected by the monitoring system. 
This will allow the local community to take part 
in the evaluation of the implemented interven-
tion. The data will be analysed and published in 
a format which will be easily understandable by 
non-expert people. The website will be periodi-
cally updated with the data collected by the 
monitoring system. 
 Contribution of knowledge brokerage: BESSE 
mainly contribute to the awareness of the local 
community and authorities of the importance of 
sanitation system to protect the groundwater 
aquifer. 
 Process 3: Institutional, Economic and Cultural In-
volvement on Innovation. This analysis refers to the 
two main innovations in the pilot project: the con-
struction of an innovative collector for the sewage, 
and the development of a monitoring system for the 
evaluation of the intervention. 
 Problems: As stated previously, the local techni-
cians and authorities did not seem prone to criti-
cally re-think the interventions required for the 
infrastructure. Consequently, they were not pos-
itively predisposed to an ethos innovation. 
Moreover, due to undefined levels of decision 
making concerning sanitation, there are no 
clearly defined roles and responsibilities. This, in 
turn, results in weak willingness to investigate 
and adopt new technology. 
 Solutions and perspectives: BESSE activities en-
couraged the dialogue between technicians and 
researchers, and among the different decision 
makers. Nevertheless, this dialogue cannot be 
considered as an extemporaneous result. A pro-
tocol for frequent exchange of data and infor-
mation should be defined through a more struc-
tured consensus achievement process. 
 Contribution of knowledge brokerage: the activi-
ties carried out in the pilot project ensured a 
decrease in the distance between technicians 
and researchers, and to make the scientific 
Figure 9 Knowledge brokerage cycle 
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 knowledge easily implementable in practice.  
 Process 4: Activation, Convergence and Concretisa-
tion of Scientific and Technological Research. 
 Problems: The main issue that has to be ad-
dressed in this process is the lack of synchronici-
ty between policy-making and research. In the 
early stages of BESSE, the research was slower 
than the policy: while the BESSE team was still 
defining the plan for the activities aiming to sup-
port the local authorities in the implementation 
of the infrastructural project, the works were 
already finalised. This forced the BESSE team to 
adapt the plan. Later, during the BESSE imple-
mentation, the policy-makers were not able to 
provide timely responses to the researchers’ 
request, for example, the identification of the 
technician for the fast evaluation of the infra-
structure. 
 Solutions and perspectives: this issue has not 
been adequately addressed in BESSE. Neverthe-
less, we think that this is a crucial challenge for 
the knowledge brokerage research. 
 Contribution of knowledge brokerage: In order 
to address the issue of a-synchronism and to 
guarantee the success of the project, the BESSE 
team established continuous monitoring and 
evaluation of the activities. This allowed the 
team to adapt the plan of the activities accord-
ing to the changing context. 
CONCLUSIONS 
The analysis of the experiences carried out in the CSA 
pilot project allowed us to draw some important conclu-
sions concerning knowledge brokerage and how to sup-
port technical innovation in small municipalities: 
 Activities of knowledge sharing, which address the 
different sources of funding, are crucial- even more 
so than other activities. Due to the difficulties en-
countered by small municipalities to access to funds 
for infrastructures, the knowledge brokerage pro-
cess should start before interventions are defined 
and should be of specific focus during the planning 
phase 
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Table 7 Critical Analysis 
Process Problems Solutions and per-
spectives 
Contribution 
of KB 
The process of transformation of 
new knowledge into techno-
logical innovation 
Lack of economic resources to be used for the infra-
structure monitoring. 
Weak capability to adapt the innovation to the local 
context. 
Lack of trust toward research projects. 
The scientific knowledge is considered as not immedi-
ately usable in practice. 
Provide technical support to 
the local administration in 
fund raising activities. 
Reduce the distance between 
scientific knowledge and prac-
tice. 
Transform the 
scientific 
knowledge in 
actionable 
knowledge. 
The process of formation of social 
agency 
Lack of awareness of local community toward the role 
of sanitation in the integrated water cycle. 
Dissemination of documents 
describing the network and 
facilitation of the access to the 
monitoring data 
Awareness raising 
about the role of 
sanitation. 
The process of institutional, eco-
nomic and cultural involve-
ment on innovation 
The technicians were unwilling to critically analyse 
their interventions. They did not accept the innova-
tion. 
Fragmentation of the decision-making process. 
Barriers to the innovation. 
Trust building between techni-
cians and researchers. 
Communication among the 
different decision makers. 
Reduction of the 
distance between 
scientific commu-
nity and decision 
makers. 
The process of activation, conver-
gence and concretisation of 
scientific and technological 
research 
There is an a-synchrony between the time of the deci-
sion-making and the time of the research. 
Reduce the temporal gap 
between the two processes. 
Continuous moni-
toring, evaluation 
and adaptation of 
the research plan. 
 The debate between technicians and researchers 
has to be carefully managed. In a cultural-
institutional context like the one of the pilot pro-
ject, the scepticism of the technicians toward the 
scientific community has to be overcome. To this 
aim, researchers should clearly state that their 
work is only complementary to the technical one, 
and not substitutive. 
 The debate with technicians becomes possible only 
if the local authority supports the research project. 
 The asynchrony between policy-making and re-
search makes the development of the research 
plan quite difficult. To overcome this drawback, it 
is crucial to continually monitor and evaluate the 
capability of research activities so as to meet the 
needs of the local community, and to suggest 
changes to the plan if needed. 
 
FINAL REPORT OF THE 
PILOT PROJECT IN THE 
NETHERLANDS 
UM: WP6 
This text provides a full description of the pilot project 
in The Netherlands  
There is an interesting discussion on the concept of 
sustainability and on the potential knowledge brokers 
in the organization. The section devoted to KB tools is 
also relevant for the guidelines. 
The text, as previous ones, is necessary for drafting the 
guidelines and finding examples. 
Based on this pilot project, a description of ‘evidences 
and outcomes’ to support lessons learned is already 
available, which is not included in this document.  
Working towards Sustainable         
Sanitation in The Netherlands 
Ragna Zeiss, Onneke Driessen, Olaf 
Durlinger, Ranjit Pal Singh, Erik Aarden and 
Wiebe Bijker 
INTRODUCTION  
A. BESSE  
The European Commission is funding the collaborative 
project ‘Brokering Environmentally Sustainable Sanita-
tion for Europe’ (BESSE) under the environment sub-
theme (Enhancing connectivity between research and 
policy-making in sustainable development) of the Sev-
enth Framework Programme. The project is a collabo-
rative effort of academic, professional and non-
governmental organisations. It aims to contribute to 
the Renewed, Sustainable Development Strategy of the 
European Union through the enhancement of the links 
between sanitation policy and research on sustainable 
sanitation development. The aims and objectives of the 
project are:  
 To establish what obstacles are preventing the dis-
semination of scientific and technical sanitation 
information; 
 To identify knowledge brokering (communication) 
methods that will enable the sanitation sectors to 
overcome these obstacles; 
 To start a learning process on knowledge broker-
age in general, as a tool for the socialisation of Sci-
entific and Technological Research (STR). 
The project implementation started in June 2009 and 
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ended in May 2012. 
This report reviews the results of Work Package 6 
(WP6), the pilot project on knowledge brokerage in 
sanitation in the Netherlands. Together with the pilot 
projects WP4 (in Bulgaria) and WP5 (in Italy) it will 
serve as basis for formulating more general lessons 
about knowledge brokering to promote sustainable 
water sanitation. 
This pilot project has been carried out by Onneke 
Driessen (Water Board Limburg, WBL), Olaf Durlinger 
(WBL), Ragna Zeiss (University Maastricht, UM), Wiebe 
Bijker (UM), Erik Aarden (UM) and Ranjit Pal Singh 
(UM) — henceforth in this report indicated as  ‘the 
BESSE team. ‘ 
B. Water Board Limburg²   
The Water Board Limburg (WBL, Waterschapsbedrijf 
Limburg1) is a public organisation dealing with the 
treatment of waste water, the transport of wastewater 
and the processing of sludge. 
WBL is funded by taxpayers’ money, directly provided 
by the citizens and industries. Although it is a public 
organisation, WBL calls itself a company (‘bedrijf’) and 
works in a more or less business-like manner. Never-
theless, due to its political accountability and social 
responsibility, WBL and other Dutch water boards—
who are responsible for wastewater treatment in The 
Netherlands—often state that they cannot afford to 
take financial risks or invest in the same ways that a 
private company would do. WBL is not a very large or-
ganisation, with approximately 150 employees. The 
majority of these employees have a technical back-
ground. 
In line with its business-style of management, WBL has 
formulated a strategic plan for the next five years, and 
a guide for how to act as a company on the basis of this 
strategic plan. WBL formulated six strategic goals for 
the company. These strategic goals are being evaluated 
by checking ‘critical performance indicators‘(CPI-s). 
One strategic goal is, for example, ‘improvement of 
partner (customer and supplier) satisfaction. ‘This goal 
is being evaluated by the CPI‘ external customer satis-
faction ‘. Through this, we can see that there is willing-
ness to work along private enterprise lines, which is 
also appreciated by external private partners, and 
builds a basis for cooperation with them3. WBL also 
aims at building ‘the most sustainable wastewater 
treatment plant in Europe ‘—a very ambitious WBL is 
currently in the middle of a transition from the more 
traditional way towards a more sustainable way of wa-
ter sanitation. However, this sustainability goal still has 
a somewhat ambiguous character within WBL. 
C. Pilot Project WP6 
The main aim of the pilot project was to experiment 
with knowledge brokerage activities to help WBL’s 
management and workers see the importance of mov-
ing beyond traditional design criteria of costs and efflu-
ent quality. This knowledge brokerage should then 
help to develop and implement additional design crite-
ria such as low energy use, low CO2 emission, and rec-
lamation of raw materials and greenhouse gasses. The 
aim of the pilot project was thus formulated: 
 To investigate knowledge brokerage activities re-
lated to sustainable sanitation within WBL in gen-
eral 
 To use knowledge brokerage activities to further 
stimulate  ‘green thinking ‘ in WBL, and help to for-
mulate design principles and criteria for a more 
sustainable water sanitation plant 
D. Marble teaching project in Maas-
tricht University 
Parallel to the BESSE project, Dr. Ragna Zeiss super-
vised two research-oriented education projects for 
highly-qualified bachelor students. Such top students 
are annually invited to participate in so-called ‘Marble 
‘ (Maastricht Research Based Learning) projects. In 
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 2010 and 2011 two groups of social science students 
investigated various aspects of sustainable water sani-
tation in and around WBL. The results of these studies 
have been presented to WBL and to university staff, 
and were much appreciated. The students’ Marble pro-
jects have been included in this pilot study too. 
DESIGN OF THE PILOT 
PROJECT 
A. The Main Problem 
The mission of WBL formulates the ambitions and chal-
lenges for WBL in the upcoming five years. The mission 
states that ‘better means sustainable‘, and argues that 
sustainability should not be seen as a cost but as an 
opportunity to decrease costs. Knowledge brokerage 
on sustainability should then, the BESSE team conclud-
ed, provide everyone working at WBL with shared in-
sights on how to work towards realising this goal. 
Discussions between the BESSE team and the WBL 
staff, helped to further identify the key issues of 
knowledge brokerage on sustainability within WBL: 
 The ‘What ‘—what is the meaning of sustainability 
and what are the consequences of this operation-
alisation for the brokering process? 
 The ‘Who ‘—who are the stakeholders and possi-
ble knowledge brokers, and what are their roles 
and actual influence within WBL? 
 The ‘How ‘—how can various knowledge brokering 
tools be used? 
 ‘Sustainability thinking’ was identified as a change of 
mind in which sustainability issues such as reduction 
of energy usage and greenhouse gas emissions be-
come an automatic point of consideration, in addi-
tion to the more traditional considerations such as 
costs and effluent quality. However, integrating 
‘sustainability thinking’ into the daily practices of a 
company such as WBL is not easy. 
B. The Pilot Project 
The pilot project was initially designed to concentrate 
on the incorporation of sustainability in the building of 
a new water treatment plant. Thus WP6 aimed to help 
develop a new style of managing sustainable innova-
tion in sanitation. During the process, the focus of this 
pilot changed and broadened, to also study the incor-
poration of sustainability in the general strategy of the 
WBL. During this process, the goal of WP6 was summa-
rised as ‘to stimulate green thinking’ in WBL. 
During the first part of the pilot project an internal 
WBL workshop was organised with technologists as 
well as senior management. The aim was to facilitate a 
discussion about issues such as the importance of sus-
tainability, the awareness of new developments within 
the organisation, and rethinking the role of the water 
board within wider society. During this workshop the 
BESSE team took stock of the ‘state’ of green thinking 
within WBL and concentrated on the question of what 
would be needed, or desired, to improve the embed-
ding of 'green thinking' or sustainability within WBL. 
This improved ‘embedding’ of green thinking would 
help in realising the goal of ‘building the most sustaina-
ble treatment plant in Europe’ and making sustainabil-
ity 'business as usual'. A workshop report was written 
and distributed to the workshop participants. The as-
sumption was that the workshop might lead to a more 
shared concept of green thinking and thus be the first 
step towards a management model for green sanita-
tion. When indeed this seemed to be the case, every-
one was happy. Could knowledge brokerage be so sim-
ple? 
During the second part of the pilot project, and in-
formed by the workshop, the aim was to select one of 
three focal points for further knowledge brokerage 
activities: 
1. Develop the idea of green thinking more generally; 
2. Develop a model to evaluate sustainability in com-
parison to other design criteria; and 
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 3. Develop a communication plan to distribute the re-
sults of green thinking ‘deeper’ into the WBL organi-
sation. 
The chosen focal point would then be investigated and 
developed through literature research, interviews5 
with relevant experts outside WBL, and internal WBL 
workshops. The BESSE team initially decided that the 
general development of green thinking was at this mo-
ment of WBL’s development the most pertinent and 
timely choice. We argued that the general idea of 
green thinking—taking sustainability into account in all 
daily practices in WBL—still needed further develop-
ment to build a strong base for subsequent steps of an 
evaluation model and a communication model. To-
wards the end of the pilot project some elements of 
focal points two and three were also attended to.  
Within this aim of developing the idea of green think-
ing, the core focus then became the so-called ‘strategy 
map’ of WBL. The strategy map outlines the strategic 
goals of the organisation as a whole, as well as the 
critical performance indicators to achieve these goals. 
The idea behind the map is that every project and ac-
tivity will be assessed on the basis of WBL’s strategic 
goals. In order to encourage green thinking and make 
sustainability a core element of WBL, the BESSE team 
carried out a sustainability evaluation of the strategic 
map. A questionnaire was sent to a number of external 
stakeholders in the Netherlands. The results were sum-
marised in a sustainability evaluation report for inter-
nal use by the BESSE team. 
In addition, and with participation of the Marble stu-
dents, the BESSE team investigated how sustainability 
is currently brokered within WBL. This was done by 
document analysis and interviews with different indi-
viduals and groups in WBL (staff, management, direc-
tor). Firstly, the BESSE team reviewed current efforts to 
interpret and evaluate sustainability within WBL and 
wider literature. Secondly, the role of sustainability in 
the relations between WBL and its external stakehold-
ers was investigated. This provided insights for devel-
oping a communication model with external stakehold-
ers in the future. Thirdly, the role of knowledge 
platforms for brokering sustainability was investigated. 
Finally, the Marble project itself—and the implied col-
laboration between WBL and university—was an ex-
periment in knowledge brokerage and will be discussed 
as such below. 
The various knowledge brokerage actions that were 
carried out during this pilot study are listed in Table 8. 
C. Methodology 
The methodology we used in the pilot study is a combi-
nation of an ethnographic study of WBL’s organisation 
and community, and an interventionist style of STS 
(Science, Technology and Society studies) research. 
This requires a careful balancing of distance (for reflec-
tion) and engagement (for intervention). The make-up 
of the BESSE team (with members from both WBL and 
university) was such that this balancing act could suc-
ceed. Additionally, more standard methods such as 
conceptual analysis, document analysis, interviewing, 
and anthropological participant observation were em-
ployed. 
As a result of this methodology, the findings will pri-
marily be reported in the form of an ethnographic nar-
rative (chapter 3), and then analysed and summarised 
in a more schematic way. 
FINDINGS 
This chapter contains the main findings from the pilot 
study. As the study followed a combination of ethno-
graphic and interventionist STS approaches, these re-
sults will come in the form of a narrative analysis of the 
knowledge brokerage events we organised, and their 
effects. In the next chapter we will summarise these 
findings in a more succinct manner. 
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 A. The Concept of Sustainability 
One notable result of the pilot project—and indeed 
central to the whole question of knowledge brokerage 
in sustainable sanitation—is that the notion of sustain-
ability within WBL is quite varied. The first step in the 
knowledge brokerage intervention thus was a descrip-
tion and analysis of the spectrum of meanings that 
WBL staff attributes to sustainability. 
When the pilot study began, experiments with new 
sustainable approaches were already being evaluated 
by WBL. For this evaluation WBL used standard crite-
ria—such as overall costs and effluent quality—
supplemented by new criteria such as energy use, rec-
lamation of raw materials, and decreased emission of 
CO2. This combination of old criteria and a new focus 
on criteria for sustainability created some tension with-
in WBL that will be explored in this section. 
On the basis of the observations, interviews and the 
research within the Marble project, the meanings that 
WBL employees attach to sustainability by three char-
acteristics: the broadness, the newness, and the im-
portance of the idea of sustainability, were reviewed. 
A1. Broadness of the Concept of Sustaina-
bility 
The concept of sustainability has a range of meanings; 
some would say that it is rather poorly defined. A. De 
Man, member of Innovation and Technology Team at 
WBL, succinctly said that, ‘the whole concept of sus-
Knowledge  
Brokerage Action 
Description Date 
‘Green Thinking' 
Workshop WBL 
The workshop concentrated on the question of what would be needed or desirable to better 
embed the concept of 'green thinking' or sustainability within WBL and make it 'business as 
usual'. 
24/02/2011 
Workshop report 
written 
Workshop report was written by Maastricht University and added to by WBL. 09/03/2011 
Workshop report sent 
to those who attend-
ed the workshop. 
  06/04/2011 
Meeting on WBL’s 
strategy map 
A meeting occurred with BESSE and Marble participants in order to explain and discuss the 
development trajectory, the goals and the (further) process of the strategy map of WBL. 
26/04/2011 
Marble poster presen-
tations 
4 Marble student presented their research plans and methodologies 29/04/2011 
Sending out question-
naire for sustainability 
evaluation strategic 
map 
A questionnaire was sent to a number of external stakeholders (mostly within the Nether-
lands, but also one of the BESSE project partners with expertise in this area). These stakehold-
ers were asked for a ‘sustainability evaluation‘ of the strategic map. 
27/06/2011 
Marble final presenta-
tions 
The 4 Marble students presented the result of their research 11/07/2011 
Internal memo on 
knowledge brokerage 
for 
the MDR-concept 
Knowledge brokerage within WBL needs more attention and focus, not only on sustainability 
but more topics, in this memo MDR4. A suggestion is made how to broker knowledge follow-
ing the ‘what‘, ‘who‘ and  ‘how‘ approach (see section 2, subsection A: The Main Problem). 
11/08/2011 
 
CPI’s for the strategic 
goal corporate social 
responsibility 
All strategic goals in the strategic map of WBL must be converted in (more concrete) critical 
performance indicators (CPI’s) and critical success factors (CSF’s), eventually leading to a clear 
definition of the operational targets. For the strategic goal ‘corporate social responsibility ‘ 
this has yet to be done. A plan is in progress how to define these goals, the CPI’s and the op-
erational targets. The concept of sustainability is a large part of, even partly synonym to, this 
strategic goal. 
October 2011 
Workshop on MDR Resulting from the 11-08-2011 internal memo, a workshop will be held by WBL experts to 
elaborate the Modular Sustainable Water Sanitation Plant (MDR), particularly by answering 
the ‘what ‘ question. 
November 
2011 
Table 8 Programme of activities in the pilot project  
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 tainability remains unclear and empty ‘ (Interview De 
Man, 05.05.2011).4 The broadness of the concept inevi-
tably thus often leads to confusion about what sustain-
ability implies. So, for example, T. Houtappels, Manag-
er of the Building and Renovating Team, dis not see a 
link between the biomimetic approach of cradle-to-
cradle and sustainability (Interview Houtappels, 
05.05.2011), while J. Janssen, senior advisor to the 
Building and Renovating Team, considers cradle-to-
cradle as one of the main aspects of sustainability 
(Janssen, 09.05.2011). These contrasting viewpoints 
illustrate the breadth of the concept itself and the mul-
tiplicity of meanings that are being associated with it. 
This lead to the issue of specifying a working definition 
of sustainability, to be used for assessing the sustaina-
bility of a project. While some wanted to keep the con-
cept broad and saw no need for a more precise defini-
tion (for example, Houtappels and B. Speetjens, Man-
ager of IT and Product and Process Development 
Team), others emphasised a need for more clarity and 
precision (for example, De Man and Janssen). In gen-
eral, the managers seemed to prefer keeping sustaina-
bility as a broad concept, while the engineers needed a 
more concrete definition to allow them to translate 
sustainability into technical terms. 
This discussion about the broadness of sustainability is 
not only carried out within WBL. A. Balkema, a univer-
sity researcher, said that ‘Engineers often go for green 
technologies but this is not good enough: green is not 
sustainable for me, sustainability very much includes 
the socio-cultural aspects too ‘ (26.05.2011). Her com-
ments further widened up the criteria for evaluating 
sustainability by adding another dimension. This pilot 
project, or the WBL plans for further experimentation 
in the near future, does not take socio-economic as-
pects into consideration as criteria for evaluation.  
Commenting on CO2 emissions as a criterion, Brig-
itte Hoffmann, researcher at another university, 
argued that ‘within this whole (process of sustain-
ability assessment), CO2 is just one thing. If we 
focus the sustainability work on just CO2, I think 
the world would be awful. I mean we really have 
to unfold sustainable development or living in a 
sustainable society and we have to unfold this as 
broadly as possible (...) We have to include things 
that make sustainable development attractive to 
people. So, it is not just like saving, reducing or 
restricting. ‘ (Hoffmann, 18.05.2011).  
Arguing for a re-interpretation of the notion of sustain-
ability in working environments, Hoffmann points out 
that appropriating sustainability into everyday work of 
the organisation would be possible only if the employ-
ees are interested in it and when they think that sus-
tainability goes beyond  ‘saving, reducing or restricting 
‘ to  ‘excitement and comfort and collaboration and 
learning ‘ (Hoffmann, 18.05.2011). 
The flexibility in interpretation brought on by the 
broadness of the concept provided space for negoti-
ating a working definition of sustainability. In the spe-
cific context of sustainability assessment this was seen 
as an asset, since it made it easier to arrive at context-
specific definitions of sustainability resulting in a wider 
inclusion of stakeholders. A. Balkema pointed out that 
‘the nicest thing of sustainability is that you agree on 
what you think is important for the situation with the 
stakeholders ‘ (Balkema, 26.05.2011). Her comment, 
apart from ascertaining the validity of the need for 
keeping the concept of sustainability to be as broad as 
possible, also provided insights into why the managers 
did not wish to narrow down sustainability. The 
breadth of the concept allowed for negotiation on pri-
orities. Though at the same time, it became vague for 
engineers to operationalise. 
WBL is currently investing in the new concept of Modu-
lar Sustainable Water Sanitation Plant (MDR: 
‘modulaire duurzame rioolwater zuiverings installatie’). 
This is a new design concept for water treatment 
plants, in which green and flexible building techniques 
are combined with shorter depreciation periods to al-
low incorporation of newly emerging technological so-
lutions. The knowledge brokerage interventions of this 
pilot project have led to a commitment by WBL to this 
new modular design style. In November 2011 a high-
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 level workshop of WBL experts and designers elaborat-
ed on this concept, focusing on the concept 
‘sustainability’ and encompassing it into a commonly-
shared and action-oriented view of sustainability for 
WBL. 
A2. Newness of the Concept of  
Sustainability 
There is no unanimity about whether sustainability is a 
new idea. While a few interviewees argued that the 
concept of sustainability was something relatively new 
in the building sector (Houtappels, 05.05.2011), others 
said that sustainability was always an important issue 
(Janssen, 09.05.2011). This difference in opinion could 
be understood by pointing to the different roles that 
these interviewees play within the WBL. While Houtap-
pels as a manager considered sustainability new be-
cause it was only recently included into WBL’s manage-
ment plan, Janssen as an engineer always considered 
aspects of sustainability to be part of the engineering 
process of building water treatment plants. The differ-
ences in their roles within the organisation directly im-
pact on their engagement with the notion of sustaina-
bility. 
Evaluating these roles in relation to implementation of  
‘sustainability thinking ‘ within WBL, Janssen argued 
that the Management Team should be responsible for 
providing the employees with knowledge on what sus-
tainability means for WBL and how they should deal 
with this idea in order to make sustainability an inte-
gral part of the organisation’s thinking:  ‘only the man-
agers are in the position to make this concept really 
clear for us, and at this moment their guidance in mak-
ing this notion of sustainability pertinent within the 
company seems to be missing ‘ (Janssen, 09.05.2011). 
In contrast, the Management Team did not see itself as 
a key player in making sustainability an important is-
sue:  ‘I do not see a role for the Management Team in 
this regard. No, it is not the task of the Management 
Team to take the lead (in promoting sustainabil-
ity)‘ (Houtappels, 05.05.2011).  
Between these two extreme positions, the role of the 
small group, initially introduced as the promoters of 
‘sustainability thinking ‘ within WBL, lacks organisation-
al clarity.  
The issue of responsibility for ensuring clarity around 
the conceptualisation of sustainability is further dis-
cussed in detail below, because this responsibility is 
directly related to knowledge brokerage on sustainabil-
ity issues within WBL. 
A3. Importance of the Concept of Sustain-
ability 
The third theme, along which viewpoints in WBL were 
contrasting, was the importance of sustainability for 
WBL. While the small group promoting sustainability 
thinking within WBL attached great importance to sus-
tainability and saw it as a critical success factor for WBL 
(Durlinger, 2011), other interviewees did not share this 
enthusiasm. For example, B. Speetjens, Manager of IT 
and Product and Process Development Team, could 
only see sustainability as a good thing if it brought in 
money (Speetjens, 09.05.2011). He argued that sus-
tainability by itself is neither interesting nor important 
(Ibid.). His view was again partially shared by another 
manager, who said that sustainability would only be 
important when it lowered costs (Houtappels, 
05.05.2011). This explicit focus on cutting costs was not 
just a reflection on the priorities of the Management 
Team, but also showed that sustainability was a rele-
vant factor only if financially feasible to operationalise. 
Hence, any sustainable alternative to current practices 
needed to pass the litmus test of financial feasibility. 
Within the organisation itself, there were employees 
who believed that lower costs and increased sustaina-
bility during project implementation were not mutually 
exclusive concepts. According to De Man, there were 
options in which the cheapest solution was also the 
most sustainable (De Man, 05.05.2011). However, his 
research was not being adequately brokered within 
WBL because he communicated little about his find-
ings. This particular example showcased the potential 
of knowledge brokerage within WBL.  
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 For a Management Team particularly interested in 
cutting costs, the research of an employee such as De 
Man is valuable. The fact that these concepts were not 
being effectively communicated, thereby supporting 
the notion of cheaper options also being more sustain-
able, pointed to problems of information dissemination 
within WBL. Hence, the next section of this report will 
focus on the organisational position of knowledge bro-
kers around sustainability within WBL. 
B. Potential Knowledge Brokers and 
their Position in WBL 
The end of the pilot project’s ‘green thinking’ work-
shop, February 2011, produced the following conclu-
sions about the need and direction of knowledge bro-
kerage: 
 The small group promoting ‘sustainable thinking ‘ 
in WBL needed support and commitment from oth-
er people in the organisation towards understand-
ing how and why particular choices around sustain-
ability were made, and what their implications for 
the organisation were. This would eventually pre-
vent the process of designing a new ‘sustainable’ 
plant from becoming an unpublicised and poorly 
recognised project which the majority of WBL em-
ployees knew little. 
 The employees of WBL should share their 
knowledge gained while working with a sustainable 
approach by reporting on that process and exem-
plifying it as a learning trajectory for WBL. In this 
way, they should be able to teach WBL colleagues 
about how to deal with sustainability questions in 
general, while also showing the concrete transla-
tion into designing a plant. This implies that choic-
es need to be explicated and explained in terms of 
costs, effluent quality and reliability of the treat-
ment process. 
Both of these conclusions could be interpreted within 
the background of a lack of appropriate knowledge 
brokerage mechanisms within WBL.  
The next section focuses on the organisational struc-
ture of WBL and evaluates its employees with respect 
to their potential as a knowledge broker. The employ-
ees at WBL are categorised into three groups. Each of 
these three groups has potential as brokers and they 
represent different hierarchies within the organisation. 
Their positions differ in terms of legitimacy, influence 
and willingness to act as a broker. 
B1. Promoters of ‘Sustainability Thinking 
A small group of people within WBL actively dealt with 
the concept of ‘sustainability thinking’. This group had 
the strongest position to act as knowledge brokers on 
sustainability within WBL. The group – still ongoing – 
consists of Durlinger and Driessen, who are also active-
ly engaged in BESSE. Through BESSE and their own in-
terest in sustainability, they have access to a fair 
amount of information on sustainability. They have 
already used their position within WBL to initiate bro-
kering activities and they were crucial in organising the 
activities of the pilot project. 
In terms of organisational influence, this group’s posi-
tion was rather ambiguous. The two senior advisors 
that constituted the group were relatively high in 
terms of organisational hierarchy but they could not 
take operational and design decisions. The decision-
making power lies with their supervisors. While they 
may not have decision-making powers within WBL, 
they nevertheless were visible and known in the organ-
isation as the people who specifically deal with sustain-
ability. This position could potentially enable them to 
play a critical role in knowledge brokerage around sus-
tainability issues. As an example, it was observed that 
most employees knew that Durlinger and Driessen or-
ganised the workshop on sustainability thinking and they 
represented WBL in the BESSE project. However, this po-
sition could also have negative connotations: their en-
gagement with and promotion of ‘sustainability thinking’ 
could potentially alienate them from the rest of the 
organisation. For example, several interviewees stated 
that ‘they ‘ are busy with sustainability issues and  ‘they ‘ 
think it is important (Speetjens 05.05.2011, Spiertz, 
20.05.2011). 
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 This led to some ambiguity about who should take the 
agenda of knowledge brokerage forward in WBL. Some 
interviewees expressed the view that ‘they ‘ should 
take up this role because of their clear engagement, 
while the group itself thought that  ‘others ‘ should be 
more engaged. This contrast in expectations led to or-
ganisational inertia in information dissemination 
around sustainability issues. For example, H. Spiertz, 
Project Leader of Building and Renovating Team, men-
tioned that the activities of this group were not com-
municated within WBL adequately and they remained 
unknown. He was aware that the group was engaged in 
a European project on sustainability and also that 
these two people were promoting the implementation 
of sustainability thinking, but at the same time, he was 
unaware of the nature of their activities and did not 
hear from them about their work (Spiertz, 20.05.2011). 
Some of these social dynamics were enhanced by the 
group’s good working relationship with WBL’s director. 
This relationship enabled them to effectively broker 
knowledge to the Director, but at the same time there 
was some risk of thus increasing the group’s social dis-
tance to the rest of the organisation. Effective knowledge 
brokering for all groups seems to require the establish-
ment of (equally) weak ties with all the teams in the 
organisation. 
It is important to underline that the very existence of 
the two-person group can only be considered a strong 
asset for enhancing knowledge brokerage on sustaina-
ble water sanitation in WBL. The observations about 
their organisational embedding can hopefully further 
strengthen their operational effectiveness.  
B2. The Management Team as a Potential 
Knowledge Broker 
From an organisational perspective, the managers are 
in a key position to broker knowledge. They have both 
the legitimacy and influence to be instrumental in mak-
ing sustainability a major driving force in decision-
making and in making it part of the daily work of the 
organisation. The management team consists of six 
members (see Figure 10). 
With the Director heading the organisational hierarchy, 
there are two separate departments that do not have 
direct influence on the wastewater treatment activi-
ties, and there are managers of four departments that 
are directly responsible for making decisions on 
wastewater treatment activities. These four depart-
ments together shape the way in which ideas are trans-
lated into designs and operational practice within WBL. 
Each of these managers has a team of approximately 
15–25 people that do the work in WBL. According to 
this organisational structure, managers are the key 
people in WBL who can influence other employees and 
who have the necessary discretionary power. 
While they may have the legitimacy and the power to 
influence team members of their departments, 
knowledge brokerage on sustainability was not seen as 
a priority in the management team. According to R. 
Ernes, Manager of Operations, the word ‘sustainability’ 
was never mentioned during management meetings 
(Interview Ernes, 10.05.2011). Furthermore, the man-
agers did not seem to be actively engaged in the ex-
change of knowledge on sustainability outside the 
management team. The managers did not seem to see 
their role as being one of knowledge brokering.  
This lack of interest seemed to follow from an assump-
tion that knowledge would automatically spread 
through the organisation (Interviews Speetjens, 
09.05.2011; Houtappels, 05.05.2011 and Ernes 
10.05.2011). This assumption also fuelled the wish to 
keep the concept of sustainability rather broad: so that 
it could adapt to various contexts in the organisation. 
However, the lack of active engagement by the man-
agement team also sent counter-productive signals: 
one of the employees at WBL commented that ‘For me 
sustainability is a priority.  
However, you need to know that the people, to whom 
you make proposals, share this idea too. And at the 
moment, I am not sensing this vibe from above, which 
makes me reluctant to share ideas in this direction. 
(For the management team,) it is all about costs 
‘ (Interview Van Nieuwenhoven, 24.05.2011). The man-
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 agers saw sustainability as a task for people enthusias-
tic about it. In the case of WBL, this would be the pro-
moters of sustainability thinking and some of the team 
members (Interview Houtappels, 05.05.2011). There-
fore, they wanted to keep the notion of sustainability 
broad and inclusive. They did not think of themselves 
as the promoters of sustainability within WBL. 
One of the major aims of the Management Team was 
to reduce the costs of operation of their wastewater 
treatment plants. This was linked to the general belief 
that sustainable options involve higher costs. The lack 
of enthusiasm for sustainability was further deepened 
by the idea that other water companies did not consid-
er sustainability very important (Internal memos during 
meeting on 23.05.2011). This might explain why many 
ideas and proposals on sustainability presented to the 
Management Team did not lead to concrete actions 
(interview Janssen, 09.05.2011). Janssen gave the ex-
ample of a workshop on cradle-to-cradle in which one 
of the team members won a prize for having the best 
sustainable idea. However, this idea was never picked 
up by the managers, and is still not implemented. The 
management team seemed to be struggling with the 
idea of sustainability. The managers accepted the im-
portance of becoming sustainable, but found it hard to 
implement and to make it compatible with their cost 
concerns (Janssen, 09.05.2011). 
The Management Team’s own rationalisation of their 
position emanated from the potential of sustainable 
solutions in the future. Houtappels argued that ‘this 
might be interesting for WBL someday, in the future 
perhaps ‘ (Houtappels, 05.05.2011). His view was 
shared by Ernes who did not prioritise sustainability in 
his current agenda and confirmed that ‘sustainability is 
on the agenda, but at the bottom ‘ (Ernes, 10.05.2011). 
Hence, while the Management Team might be in the 
strongest position to influence sustainability thinking 
within WBL, they showed little interest in appropriating 
the idea.  
The group of sustainability promoters was unable to 
convince the Management Team of the relevance of 
sustainability. This lack of interest trickled down to the 
rest of the WBL staff who might personally be interest-
ed but did not find the necessary encouragement from 
their managers. The role of these individual team 
members is discussed in the next section. 
B3. Individual WBL Employees as Potential 
Brokers 
The roles that individual WBL employees can play in 
promoting sustainability within WBL were generally an 
extension of their own enthusiasm and position within 
WBL. Other WBL employees did not have the kind of 
self-evident legitimacy that the first two groups 
(discussed above) have. This could be illustrated by the 
example of De Man who found out that one of the 
greenest solutions was also the cheapest among the 
options available. His knowledge was not effectively 
shared within WBL and De Man’s general explanation 
was that knowledge did not always reach the places it 
should. He also mentioned that every employee liked 
to stay within his/her own comfort zone and that 
knowledge thus remained within a small circle and was 
not shared with other people within the organisation 
(De Man, 05.05.2011). He went on to say that ‘often it 
seems as if exchanging knowledge means picking up 
knowledge. But this is not always the case, especially 
since at the (present) moment, the knowledge and 
awareness within the organisation are limited.‘ In-
stead, he would want to exchange his insights with the 
rest of the team because he thought that the current 
level of knowledge and awareness around sustainabil-
ity within WBL was limited, and there was just not such 
‘knowledge to be picked up.’ 
This problem of effective knowledge management 
within WBL was not limited to sustainability. Spiertz, 
Project Leader in Building and Renovating Team, com-
mented that  
‘within this organisation little is being informed 
or communicated. This creates a lot of double 
work. For example, quite recently I performed a 
study that was quite expensive. And only after-
wards, I heard that the same research was al-
ready done a year before, and thus there was 
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 no need to perform this study again. So in the 
end, a lot of money was wasted. And this was 
not the first time that such double work was 
done because of bad communication‘ (Spiertz, 
24.05.2011).  
Without effective knowledge management in an organ-
isation, one cannot really expect to be able to create a 
new mind set of being focused on sustainability. 
Finally, among the few individual WBL employees who 
were interviewed, the common observations can be 
summarised as follows: 
 They did not think of themselves as being in a le-
gitimate position to influence sustainability think-
ing within WBL. 
 This decreased their willingness to act as a 
knowledge broker on sustainability issues. This, in 
turn, did not help the first group of sustainability 
promoters. 
 To effectively incorporate sustainability thinking in 
WBL’s daily work practices, effective knowledge 
management was crucial to enable individual team 
members to share their ideas and research results. 
The next section explores the current state of 
knowledge management practices and the brokering 
tools that are used in WBL on sustainability issues. 
C. Use of Brokering Tools 
Two other conclusions from the pilot project’s ‘green 
thinking’ workshop, February 2011, were the following: 
 There was a need for a tool that comparatively 
evaluates criteria relating to cost, energy use and 
building material. This should be extended to also 
include criteria for sustainability. 
 There was a need to move beyond the traditional 
approach with a short-term view to amore long-
term future-oriented vision. The sanitation plants 
needed to be built in such a way that it 
would be possible to extend and adapt them rela-
tively easily in the future. This meant that present 
designs should allow for future developments. 
These two conclusions point towards the possibility of 
a new sustainability assessment tool that would be 
implemented at all organisational levels within WBL, so 
that sustainability thinking becomes not only part of 
project planning but also of the everyday operational 
work at WBL. The various mechanisms currently in 
place within WBL for knowledge brokerage on sustain-
ability issues are explored in the following sections. 
These mechanisms include the use of documents to 
disseminate and promote sustainability issues, work-
shops and presentations that are used to bring these 
issues to the forefront and finally a sustainability as-
Figure 10 Management Team at WBL 
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 sessment tool that translates abstract discussions on 
sustainability into concrete evaluations. 
C1. The use of Documents as Knowledge 
Brokerage Tools 
Documents are among the first tools that are used for 
information dissemination within organisations. Once 
they are finalised, they provide a certain closure to ide-
as that until that moment could be rather fluid. One of 
the important documents within WBL, which also deals 
with WBL’s objectives with respect to sustainability, is 
the Mission Strategy document. The document not 
only provides information on the present status of WBL 
as an organisation, but also envisions the organisa-
tion’s intended future. During the interviews, the docu-
ment was mentioned quite often, because it was sup-
posed to direct the actions of WBL employees. In the 
document it is explicitly stated that for WBL ‘better 
means sustainable‘ (2010 internal document WBL). It 
also goes on to mention that sustainability is not seen 
as a cost, but as an opportunity to decrease costs. This 
view is not completely owned up to by the Manage-
ment Team at WBL. This again illustrates how invalid 
the assumption is that knowledge will automatically 
spread throughout an organisation: despite the docu-
ment’s being widely accessible to all employees, its 
views are not shared or lived by, by all employees. 
This disparity can be further confirmed from another 
draft document, which is called the Project Ranking 
Document. The document proposes projects to be 
ranked according to certain qualities and require-
ments, such as cost, efficiency, energy reduction, etc. 
This document is still in a preliminary stage, but it does 
indicate the direction in which many of the WBL staff 
members think about the relative ranking of various 
criteria. The ranking system is tabulated so that reduc-
ing costs gives five points to the project idea while en-
suring sustainability only awards one point to the rank-
ing of the idea. At this moment, costs thus rank the 
highest in importance while sustainability ranks the 
lowest (Van Nieuwenhoven, 24.05.2011).  
Some documents are specifically intended to clarify the 
notion of sustainability; for example Op weg naar een 
Duurzame RWZI (2008), (Towards a Sustainable Sew-
age Installation). The document is based on several 
workshops conducted in co-ordination with the Water 
Board Delfland, and presents a number of criteria for 
sustainability. The document, however, is rather de-
scriptive and points towards general guidelines and 
targets without providing clarity on the criteria for sus-
tainability assessment. Nevertheless, it can be consid-
ered a valuable starting point, because it translates 
general ideas into concrete plans for a sustainable sani-
tation plant. 
Documents need to satisfy two requirements for acting 
as successful knowledge brokering tools. Firstly, the 
document itself should be clear, precise and informa-
tive. Secondly, it should be so accessible for the intend-
ed audience, that they can translate its content into 
actions. De Man seemed to think that while there were 
a considerable number of reports, newsletters and 
notes; most of their knowledge contents went unno-
ticed and was thus wasted (De Man, 05.05.2011). This 
view can be corroborated by the experience of distrib-
uting a report made to summarise the results of the 
workshop. Each participant of the workshop was sent a 
copy of the report, but only one of the participants 
seems to have read it (Janssen, 09.05.2011). To con-
clude, the use of documents as knowledge brokering 
mechanism is rather inefficient, because while the first 
requirement may be fulfilled as in the case of the WBL 
Mission Strategy document, the second requirement is 
currently not being addressed adequately. 
C2. Workshops and Presentations 
Workshops and presentations are usually intended to 
garner the interest of the audience towards a topic 
that can later be reviewed and understood in greater 
detail through the use of documents. Apart from the 
activities of the Pilot Project, WBL has been engaged in 
conversations pertaining to sustainability by using oth-
er avenues as well. 
0 
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 Commenting on these workshops in an interview, O. 
Durlinger, member of the group of promoters and A. 
Vonken, a WBL innovation engineer, remembered that 
the first step towards the construction of a model to 
assess sustainability was taken some years ago by the 
initiation of several workshops together with the Wa-
ter Board Delfland. Together with people of different 
disciplines from Delfland and WBL, a project group was 
formed to define sustainability criteria. The discussions 
started with a single question: ‘what do you think 
should be part of a sustainable wastewater treatment 
plant‘? (Vonken & Durlinger, 05.05.2011). The group 
finally reached consensus on five new and two old cri-
teria. These workshops were organised by two water 
board companies and the participants were from 
different disciplines to enable a multidisciplinary per-
spective during discussions and to avoid ‘fixed ‘ ideas 
during the brainstorming sessions (Vonken & Durlinger, 
05.05.2011).  
The agreed-upon criteria were: surrounding, sustaina-
ble building, energy, greenhouse gases and resources. 
The old criteria which had to be included were effluent 
quality and costs. In the words of Durlinger, they had 
‘seven criteria and (among) them are five (that) you 
can read as being sustainable‘ (Vonken & Durlinger, 
05.05.2011). 
Employee workshops have been quite a successful 
strategy at WBL. The employees are generally enthusi-
astic about participation and they engage in discus-
sions around the ideas on which the workshops are 
organised. The workshop organised as a part of this 
Pilot Project is a good example. The problems began 
after the workshop was completed: while employees 
engage with ideas during the workshop, they did not 
seem to own up to these ideas after they returned to 
their daily routines. Later interviews with workshop 
participants showed that they thought that while a 
workshop was a good start, WBL was in need of active 
knowledge brokers who could pick up, carry and trans-
late these plans. The follow-up research also demon-
strated that not everyone in the organisation saw the 
need to work further on the workshop and its conclu-
sions, while others saw the need but were not sure 
who should do the work. In general, the interviewees 
thought that the organisers should come up with fol-
low-up initiatives. On the other hand, the organisers 
thought that the workshop was aimed at making the 
participants enthusiastic, so that they would come up 
with ideas and proposals themselves.  
In between these two contrasting viewpoints, the lack 
of ownership of sustainability initiatives led to a lack of 
interest in reading the workshop report, lack of enthu-
siasm around sustainability issues in the everyday work 
at WBL, and a gradual decrease in noticeable activities 
that focused on sustainability after the workshop. 
C3. Incorporating Sustainability in the 
Strategy Map 
WBL already developed a ‘strategy 
map‘ (strategiekaart) before this pilot project began. 
The purpose of this strategy map was to help the com-
pany management align its vision, goals and concrete 
actions. One of the BESSE team’s interventions of 
knowledge brokerage was to take this strategy map, 
and investigate to what extent it paid attention to is-
sues of sustainability.  
This intervention entailed four actions (see Table 9), 
which implied three forms of knowledge brokerage 
(see Table 10). The backgrounds of the responding ex-
perts are summarised in Table 11. 
We summarise the most telling answers to the ques-
tionnaire6.  
The most striking reaction, and one supported by 4 of 5 
experts, is that the strategy map was not considered 
very ambitious in its sustainability goals:  ‘I do not see 
sparks of sustainability‘,  ‘the CPI’s are quite tradition-
al‘, ‘the strategy map does not radiate much vision 
about sustainability‘. One expert, though, though that 
‘the strategy map is a good starting point towards sus-
tainability‘. 
This observation was linked by several further diagnos-
ing remarks. Two experts made critical observations 
about WBL’s relationship to the outside world:  ‘I am 
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 missing strategic thinking in terms of the whole water 
production, usage and treatment chain‘, and ‘the CPIs 
seem to be shaped by internal company goals, and 
have too little relationship to external stakeholders‘. 
Another expert stresses that ‘sustainability is very 
much a matter of company culture; it should not be 
merely a toy of management, but everyone in the com-
pany should participate. Moreover, I increasingly rec-
ognise how important language is: sustainability is 
quite abstract and needs translations that people can 
work with‘. 
About the concrete CPIs, one expert reminded the 
team that all Dutch water boards have agreed to cer-
tain goals of energy efficiency, sustainable inputs, and 
a climate plan. These should, thus, come first in any 
prioritisation of WBL. In addition, he pleaded for allow-
ing for some trade-offs between quality criteria for wa-
ter and air outputs, which were currently not possible 
in the CPIs. Balancing between CPIs is important and 
not self-evident: ‘Experience has shown that CPIs are 
difficult to reduce to a mere number‘, and thus a more 
qualitative and dynamic evaluation of CPIs is called for. 
Another expert explicitly remarked that cost reduction 
did not necessarily contribute to sustainability, unless 
sustainability is translated into ‘environmental, social 
and financial sustainability‘. The experts critically ob-
served that the five ‘pillars’ were not explicated in the 
CPIs. To what extent the five pillars could be realised 
together, or should be considered partially contra-
dicting, most experts expected no problem. One expert 
expected most tension to arise in combining the criteri-
on of ‘embedding in landscape‘ with the other pillars. 
Another saw difficulty in meeting the ‘reduction of 
emission of greenhouse gases‘ in combination with the 
other criteria. Another observed that ‘the system’s 
boundaries need to be drawn wider than the sanitation 
plant itself, because the possibilities for synergy within 
the immediate environment of the plant offer many 
unused opportunities‘. 
The strategy map, and particularly the reflection on it 
as part of this pilot project, does offer opportunities for 
enhancing sustainable water sanitation. However, it 
also points to the need for a comprehensive assess-
ment tool to translate sustainability into concrete ac-
tions and trade-offs. 
C4. Sustainability Assessment Tool 
The problem of gradual decrease in noticeable activi-
ties that focus of sustainability might be addressed by 
creating a sustainability assessment tool that could be 
used while evaluating project ideas for the future. 
Once such a tool is operational and is deemed neces-
sary for every project conceptualisation, it becomes a 
part of the everyday work at WBL and the employees 
would inevitably have to take interest in working with 
it. Such a tool can be instrumental in making sustaina-
bility a part of the everyday conversations related to 
work between employees. 
Despite the fact that one of the major problems in find-
ing sustainable solutions in the sanitation sector is re-
lated to the lack of methodologies for sustainable stra-
tegic planning and the assessment of sustainability, a 
tool for sustainability assessment is currently in the 
making at WBL, driven by the wish to find a way to 
‘rationalise the green thinking‘ (De Man, 05.05.2011). 
The problems again began with a lack of clarity around 
the notion of sustainability itself. The construction of a 
sustainability assessment tool is hence seen as an im-
portant step to move towards integrated sustainable 
planning, because at this moment: ‘sustainability is not 
really quantified, and thus the biggest issue is: what is 
sustainable and what is not‘? (Vonken & Durlinger, 
05.05.2011). In general, the interviews clearly con-
firmed the need for a sustainability assessment tool 
that could provide criteria and guidelines for daily plan-
ning processes as well as guidelines for planning the 
future sustainable sanitation plant in Maastricht. 
Among the few successful follow-up activities that em-
anated from the workshop, a more concrete sustaina-
bility assessment model, also called ‘Consideration 
Model’ or ‘Green Thinking Model’, is currently being 
developed within WBL (De Man, 05.05.2011). It is 
based on five different criteria, being: effluent quality, 
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 energy, resources, CO2 emissions and greenhouse gas-
es. Among these, effluent quality and energy are con-
sidered to be the two more important criteria. Their 
importance is largely dependent on the legal require-
ments WBL has to meet. The effluent quality of the 
treated water is legally prescribed and there is the 
Meerjarenafspraken over Energie, (Long-Term Agree-
ment on Energy) which demands an annual reduction 
in consumption of energy from all the water boards.  
The purpose of the model is to evaluate and compare 
design options for different plants. However, the scope 
of the current version of the assessment model is very 
narrow and only ways of wastewater treatment and 
the transport of wastewater have been included into 
the assessment. Moreover, the current focus is only on 
the operation process and not on the building and de-
construction. The whole assessment procedure is de-
signed to result in one number and the criteria (use of 
energy, chemicals and greenhouse gas emissions) are 
translated and recalculated in terms of an equivalent 
quantity of CO2 emissions, based on actual standards 
and best available information. In a certain sense, sus-
tainability is currently being translated into CO2 emis-
sions. 
When it comes to the anticipated importance given to 
each criterion, none of the interviewees were able to 
specify how this would be rationalised: ‘nobody knows 
which criteria are most important‘ (Vonken & 
Durlinger, 05.05.2011). However, it was recognised 
that the interpretation of results and the comparative 
assessment of criteria was a political process that 
needed to be done on a higher level of decision-
making. As Hoffmann pointed out: ‘You might think 
that such a tool is just about comparing. Of course it is, 
but it is basically very much about setting an agenda 
too. (...) It is about paving the way for new solutions by 
making new agendas. Basically, I think that all of these 
models—whether people claim that they are based on 
science, and they might be to some extent—are politi-
cal tools and they make an agenda. They make an 
agenda on which direction to take, on what are the 
important criteria and which are not important, and 
1. Analysis of contents of strategy map, identifying elements relating to sustainability 
2. Making a questionnaire about the strategy map ‘s sustainability elements (see annex 3) 
3. Querying experts in the Netherlands with this questionnaire (see annex 3; 11 sent, 5 returned) 
4. Analysis of response 
 The content analysis of the strategy map and the making of the questionnaire by WBL staff and university researchers 
further helped WBL staff to understand and reflect upon the role of sustainability in WBL’s water sanitation pro-
grammes 
 The answering of the questionnaire by Dutch sanitation experts pushed all respondents to critically reflect on sustain-
able water sanitation in general and in their local companies in particular 
 The response analysis further pushed WBL to think about how its sustainable water sanitation is reflected in the strat-
egy map. 
J. De Korte Water Board Delfland 
A. Visser Engineering consultancy firm 
R. Overhof Building contractor 
G. Bergmans Research 
H. van der Eem Engineering consultancy firm 
Table 9 Actions to analyse the role of sustainability in WBL’s strategy map 
Table 10 Knowledge brokerage entailed in the strategy map analysis 
Table 11 Respondents to questionnaire about sustainability in strategy map 
49 
 they are very political‘ (Hoffmann, 18.05.2011). 
The disagreements around the conceptualisation of 
this sustainability assessment tool originated with its 
anticipated complexity in terms of usage. In his inter-
view, Vonken argued for a context-dependent sustain-
ability assessment and said that, ‘it is a utopia to think 
about one consideration model that works for all the 
decision making processes: from choosing a pump to 
building a water treatment plant, I think there need to 
be different models at different levels‘ (Vonken & 
Durlinger, 05.05.2011). His viewpoint, however, is not 
shared by other employees, who prefer a single, very 
simple model that can be applied everywhere. When 
De Man was asked if he thought that more criteria 
should be included into the model, he reacted that it is 
now ‘already complicated enough‘ and that we need to 
‘make (the assessment tool) very, very, very simple‘. 
Another aspect of sustainability assessment, which had 
not been discussed, was the making of trade-offs. WBL 
is currently busy with rebuilding the treatment plants 
in Weert and Wijlre. During the planning process the 
previously-mentioned sustainability assessment model 
was used. And it was rather easy to implement in the 
context of these projects. De Man commented that ‘we 
had one advantage: that the costs and the green think-
ing went hand-in-hand in these projects, and did not 
need to be traded off against each other’. His comment 
showed that WBL partially thought about a strategy 
when it came to weighing up criteria, communicating 
results, and handling trade-offs, but that this strategy 
was not entirely clear and complete yet. It can be as-
sumed that making trade-offs will most likely become 
more challenging as the number of criteria increases. 
However, considering the strong focus on reducing 
costs, the future trade-offs will presumably be made in 
favour of cost reduction. 
Some criticised this strong focus on cost reduction. 
They argued that usually, ordinary cost-calculations for 
a product or service did not reflect their full costs: ‘the 
economic system does not incorporate environmental 
costs or social costs ‘ (Balkema, 26.05.2011). Choosing 
sustainable solutions might entail choosing more cost-
ly—in a narrow economic sense—solutions. Neverthe-
less, ‘higher costs for a wastewater treatment system 
might have additional benefits for society and avoid 
costs which otherwise would be made, for instance by 
farmers or people that use polluted water ‘Ibid.). Along 
these lines, Hoffman argued that inclusion into a con-
sideration model of such additional costs‘ makes visible 
for businesses and municipalities that this is an attrac-
tive development to engage in. In a sustainable project 
there might be possibilities for making new innovations 
that in the long term could be very profitable. (...) ‘So 
you can challenge the cost criteria by putting in other 
kinds of criteria like innovation, profiling‘ (Hoffmann, 
18.05.2011). However, the inclusion of such criteria 
requires us to move beyond the narrowly technical 
sphere of sustainability evaluation. And that can be 
quite challenging as one of the interviewees remarked: 
‘I am not sure about the functional, economical and 
socio-cultural indicators, because that is not really my 
competence here, not my main job‘ (Vonken & 
Durlinger, 05.05.2011). 
In the midst of the multiplicity of opinions and con-
trasting viewpoints, this WBL sustainability assessment 
tool is slowly progressing towards its completion and 
final implementation. The inclusion of additional crite-
ria is hereby also influenced by the kind of interest that 
WBL’s stakeholders show in the project. The next sec-
tion discusses the current stakeholders in WBL and 
how they might impact WBL operations.  
D. The Role of Stakeholders 
To ensure that WBL achieves its objective of being ac-
tively engaged in sustainability issues and of incorpo-
rating these issues into its everyday work, it is not 
simply the organisation itself that needs a change in 
mind set. WBL operates within a network of stakehold-
ers that not only provide external support to WBL’s 
operations, but also influence the way project planning 
is conducted and ultimately implemented by WBL.  
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 For example, one of the important stakeholders identi-
fied during the interviews were the engineering firms. 
Engineering firms are important stakeholders for two 
reasons. First, WBL itself is not a technology developer 
or builder and therefore needs external expertise in 
implementing any project. Second, the project group of 
WBL engaged in project planning and implementation 
may be diverse and multidisciplinary, but they do not 
have the resources to be up-to-date with all of the po-
tentially interesting technologies in the market. Engi-
neering firms have a much firmer grasp of what is avail-
able, although they seem to present an edited list of 
what is available. Unless the engineering firms are on 
the same page with WBL on sustainability issues, this 
edited list would be created around other criteria: for 
example on cost reduction instead of CO2 emission re-
duction. To implement sustainable projects, WBL will 
eventually require its stakeholders to also be interest-
ed in sustainability and to provide information that can 
enable WBL to achieve its sustainability objectives. 
The following conclusion from the green thinking work-
shop is relevant for this section: 
 There is a need for cooperation with colleagues 
from other Water Boards and engineering firms to 
learn from each other and share information on 
sustainability. This can only happen if WBL itself is 
aware of where it wants to go; that is, for example, 
WBL needs to be certain about the requirements 
that different technologies need to meet. In addi-
tion, it is important for WBL to communicate and 
negotiate these requirements with engineering 
firms and other stakeholders. 
This need of cooperation can only be addressed 
after a stakeholder analysis to ascertain the exter-
nal bodies that constitute the community of stake-
holders for WBL. The stakeholder analysis present-
ed below is primarily based on an interview with 
Guus Pelzer, the Director of WBL. There seems to 
be no structured approach to the identification of 
stakeholders within WBL. Currently the selection is 
being done rather intuitively. When asked about 
the criteria that WBL uses to identify its stakehold-
ers, Pelzer listed the following: 
 Ability of the stakeholder to influence the Critical 
Performance Indicators (CPIs) either directly or indi-
rectly (preferably directly): This criterion implies 
the exclusion of the general public as stakeholder, 
as they can only influence the CPIs indirectly.  
 Being the ‘best in class‘: WBL as an organisation 
only cooperates with partners that are the best in 
their segment. Next to the obvious advantage in 
quality of services when cooperating with the best 
actors in their respective fields, it also provides 
leverage to WBL against other companies. 
 Ability to reduce costs for WBL: This becomes an 
important criterion in the choice of suppliers and 
engineering companies as stakeholders. 
 Ability to create value for WBL: This criterion pri-
marily informs the nature of the relationship be-
tween WBL and the external partner. Trust and 
mutual co-dependence are considered to be im-
portant factors in evaluating this criterion. 
Following the logic of these criteria, the most im-
portant stakeholders that Pelzer identified are suppli-
ers, engineering companies and the water boards. Fur-
thermore the private companies Veolia, as a partner 
for cooperation, and Sappi, as partner as well as client, 
were named. The criterion of being the ‘best in class‘ 
qualifies Veolia to sit at the stakeholder table as they 
are world leader in wastewater treatment. When 
probed further and asked if there might be more, the 
municipalities were also admitted into the circle of im-
portant stakeholders. On the other hand, Pelzer ex-
cluded the public from being a stakeholder in WBL. The 
director’s analysis was mostly confirmed by other em-
ployees of WBL. Hence, it seems to be a consensus 
within the organisation that general public is not a 
stakeholder in WBL. When asked if there may be cir-
cumstances that could force WBL to consider an exter-
nal body as a stakeholder, Pelzer dismissed the idea. 
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The excellent performance of WBL over the years has 
enabled it to have control over its choices for stake-
holders. 
One of the strategic goals for fulfilling the Critical Per-
formance Indicators (CPIs) in WBL is the improvement 
of partner (customer as well as supplier) satisfaction. 
Municipalities are the customers for WBL; engineering 
firms and material suppliers are in the supplier catego-
ry. Hence, it becomes imperative for WBL to not only 
maintain business relations with its partners, but also 
to impress upon them the organisational ideology of 
WBL, for example about sustainability. Without this, 
partner satisfaction would be difficult to achieve. 
Hence, a Communication Model has been planned 
after this Pilot Project to facilitate better cooperation 
between stakeholders and WBL. The combination of 
the business aspects of renovation, extension and con-
struction of wastewater treatment plants and a focus 
on sustainability requires a new communication ap-
proach with external stakeholders, specifically engi-
neering firms and technology suppliers. This Communi-
cation Model is currently under development and 
would be an important achievement towards creating 
a network of organisations interested in pursuing sus-
tainable solutions with WBL as a hub for this network. 
Several aspects of communication with stakeholders 
have been identified as important when creating this 
Communication Model. First, the green thinking work-
shop concluded that wastewater treatment plants 
need to be built in such a way that it is possible to ex-
tend and adapt them relatively easily in the future. This 
kind of flexible design requires a new way of communi-
cating with external technology providers as well as 
customers. Secondly, sustainability should not be 
thought of as only a characteristic of the treatment 
plant itself; it also should characterise the organisation. 
In this sense, WBL wants to be a socially responsible 
‘high performance organisation’ and considers holding 
its partners to similarly high standards. Hence, the view 
of WBL needs to be disseminated through its network 
of stakeholders, and ideally every node in this network 
should actively participate in achieving sustainability 
standards. Thirdly, these aspects should influence with 
whom WBL does its business, and therefore sustaina-
bility and flexible design should become a part of the 
tendering process. 
This section goes beyond WBL as an organisation to 
place it within the network of stakeholders with whom 
it is engaged with at a regular basis. Promoting sustain-
ability is seen as an inclusive process that starts at WBL 
itself and then spirals into the other organisations that 
are connected to WBL. While it might be idealistic to 
expect that the stakeholders will also be as enthusias-
tic about sustainability issues as WBL, the setup of the 
Communication Model is a step towards getting the 
entire network of WBL on board. The success of the 
Communication Model can only be evaluated in the 
future, but it offers a good starting point in making sus-
tainability thinking not only an everyday routine at 
WBL, but also ensuring that the stakeholders focus on 
sustainability thinking too when working with WBL. 
CRITICAL ANALYSIS: TO 
ALLOW COMPARISON 
WITH PILOT PROJECTS 
WP4 AND WP5 
The aim of this section is to illustrate the potential of 
knowledge brokerage activities in addressing the prob-
lems previously highlighted. As part of the critical anal-
ysis, the BESSE partners devised a map of hindering 
and facilitating factors as a model of a techno-scientific 
innovation cycle, in order to properly place each of the 
factors within a general picture. Interpretation of this 
model will be used to showcase the potential places of 
individual knowledge brokering activities being experi-
mented with in WBL. The model showcased four social 
processes, which can be summarised in the context of 
WBL as follows: 
 The process of transformation of new knowledge 
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 into technological innovation: This process implied 
identifying items that are potentially exploitable in 
terms of applications and technologies within a 
given sector and their diffusion. In the specific con-
text of WBL, the focus was on items that could po-
tentially encourage appropriation of sustainability 
within the conceptualisation of new water treat-
ment plants and renovation of plants which are 
already functional. The work being done on devel-
oping a Strategy Map for WBL with a formalisation 
of Critical Performance Indicators (CPIs) could be 
seen as exemplifying this process. The Strategy 
Map will eventually help in the identification of 
new technologies and processes that reflect better 
on the CPIs and hence, are more attuned to the 
WBL’s organisational focus on sustainability. 
 The process of formation of social agency: This 
process refers to promoting dialogue and a rela-
tively stable interaction among all the stakeholders 
on the identified items to enable policy formula-
tion. While the research work done on knowledge 
brokerage in WP4 and WP5 comprises of multiple 
stakeholders across the domain of implementation 
of sanitation technologies, the work was directed 
towards an organisational study of WBL. Hence, 
the stakeholders in this particular case are the em-
ployees of the WBL and their respective interest 
and conversations in the domain of sustainable 
sanitation. 
 In the context of promoting a stable interaction 
among WBL employees, the process of creating 
and standardising Sustainability Assessment Tool 
can be interpreted to represent this process. This 
tool helps to ascertain the role that sustainability 
could potentially play within WBL in terms of pro-
ject planning;, it also helps to clarify the concept of 
sustainability as a means to address the diverse 
interpretations of its meaning for the organisation. 
The diversity of knowledge brokerage practices 
that could be used to encourage dialogue between 
employees could also be seen as a part of this pro-
cess. For example, the dissemination and perusal 
of documents such as the Mission Strategy docu-
ment is a potential vantage point from which such 
stable interactions could be promoted. Workshops 
and presentations are another avenue for under-
standing this process at work. 
 The process of institutional, economic and cultur-
al involvement on innovation: This process goes 
beyond WBL as an organisation into its external 
stakeholders to promote techno-scientific institu-
tional and cultural involvement for innovation on 
the identified items. Engineering firms could be 
seen as important stakeholders for WBL because, 
unless they have a similar understanding of the 
importance of sustainability as WBL, their formali-
sation and listing of resources that WBL can access 
for implementing any project will be based on 
different criteria such as cost reduction instead of 
minimising CO2 emissions. Hence, to implement 
sustainable projects, WBL will eventually require its 
stakeholders to also be interested in sustainability 
and to provide information that can enable WBL to 
achieve its sustainability objectives. It is also impera-
tive to understand that engineering firms are only 
one aspect of the spectrum of stakeholders that 
WBL identifies itself to be associated with. Hence, 
in this respect, the development of a Communica-
tion Model towards creating a network of organi-
sations interested in pursuing sustainable solutions 
with WBL as a hub for this network could be seen 
as an example of this process. 
 The process of activation, convergence and con-
cretisation of scientific and technological re-
search: The final process in this model connects 
back to the first process to complete a full circle of 
knowledge brokerage practices. This process im-
plies an over-all culmination of scientific and tech-
nological research brought about by expansion of 
the network of stakeholders in Process 3 to create 
new items that could potentially be identified and 
disseminated via Process 1. There is a belief that 
the knowledge will automatically spread through 
the organisation once it is accessible by its employ-
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 ees. However, it is also clear that knowledge does 
not always reach the places it should. The general 
impression was that every employee likes to stay 
within his/her own comfort zone and knowledge 
thus remains within a small circle and is not shared 
with other people within the organisation. This 
situation is a rather systemic problem that does 
not have a single solution. An appropriate opera-
tionalisation of the three processes mentioned 
above could be seen as a starting point to the crea-
tion of an organisational culture wherein new ideas 
around sustainability are encouraged and shared 
between employees. A potential way of approach-
ing this problem could be seen in the formalisation 
of the Project Ranking document wherein sustaina-
bility is given the same standing as cost reduction 
for project ideas. But, currently the document 
shows a lesser value associated with sustainability 
as a factor in evaluating in new projects as com-
pared to cost reduction. Hence, while one may still 
consider the document to be a place where new pro-
ject ideas are discussed, it cannot be used as a con-
crete example of the efforts directed towards sus-
tainability. Though, a simple redefinition of the 
value attached with the factors on which projects 
are evaluated could be helpful in promoting sus-
tainability. The work done in the other three pro-
cesses will play an instrumental role in creating 
possibilities for discussions on new ideas and new 
avenues for techno-scientific research. 
Figure 11 illustrates the interpretation of the model 
Figure 11 Model of the cycle of techno-scientific innovation with WBL as a case study 
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 based on WBL as a case study. 
Since the study is based in the context of WBL, these 
processes are embedded within the organisation itself 
and the hindering and the facilitating factors for all of 
these processes have an organisational character. 
These factors apply to all the processes and cannot be 
categorised on the basis of individual process.  
A. Hindering Factors 
Among hindering factors, the following require critical 
attention. 
A1. Idea Killers 
Within organisations one can generally identify the 
reasons around lack of creativity and innovation in 
terms of specific sentences used in conversations. 
Gleaned from from the interviews illustrate the ambi-
guity on the importance of sustainability within WBL: 
  ‘Not my responsibility‘ 
  ‘That’s in the plan for the future‘ 
  ‘Not enough resources‘ or  ‘No budget‘ 
Each of these sentences showcased a way in which an 
idea could be discarded without exploring its complete 
potential. If sustainability was to become an integral 
part of WBL’s organisational culture, such views could 
only be taken into consideration after the full potential 
of an idea had been discussed and communicated. This 
could potentially enable employees to come out of 
their comfort zones and discuss ideas more freely than 
occasional workshops on issues. 
A2. Lack of Clarity on Sustainability 
Previous sections already illustrated that the notion of 
sustainability within WBL is quite varied. Hence, the 
first step in the knowledge brokerage intervention was 
a description and analysis of the spectrum of meanings 
that WBL staff attributes to sustainability. This lack of 
clarity is a hindering factor in all the social processes 
discussed before, whether it is the creation of a strate-
gy map, a sustainability assessment tool, a communica-
tion model or a project ranking document. While it 
may seem necessary to keep the concept broad for a 
context-specific re-evaluation at a management level, 
the concept needs concrete parameters at an opera-
tional level. Maintaining this balance is a critical factor 
for success in projects that focus on sustainability. 
A3. Lack of proper communication        
mechanisms within WBL 
Information exchange and knowledge management 
were cited at all hierarchical levels within WBL as a 
problem. Whether it is Management Team members 
who say that they have a limited understanding of the 
nature of the activities conducted by the team pro-
moting ‘sustainable thinking’ in WBL, or it is individual 
employees who report instances of double work and 
unread documents; the problem seemed to be embed-
ded in a lack of communication. This problem could 
potentially hinder the efforts with respect to all the 
knowledge brokerage practices because all of them 
require a shared understanding of sustainability at an 
organisational level. 
B. Facilitating Factors 
Among facilitating factors, the following could be con-
sidered as especially important: 
B1. Access to a Multi-disciplinary Team 
and Varieties of Expertise 
WBL already has access to a multi-disciplinary team 
with members having expertise in various aspects of 
wastewater treatment plant. Though WBL is not a 
technology developer, it has enough in-house expertise 
to evaluate options in terms of sustainability. This is a 
potential asset because it allows WBL to play a critical 
role in defining and regulating the scope of its interest 
in sustainability and making external stakeholders align 
towards its goals. It also enables WBL to have a mana-
gerial perspective on the viability of incorporating sus-
tainability in project plans and also an operational per-
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spective, through its engineers, to include sustainabil-
ity into the design of the plant and its functioning. 
B2. Presence of a Team focused on            
Promoting ‘Sustainable Thinking’ 
The presence of a team that specifically focuses on sus-
tainability issues is an asset because it represents that 
WBL has an explicit focus on the issue. The team can 
provide opportunities for active knowledge brokerage 
practices directed specifically towards sustainability 
and could play a pivotal role in changing the organisa-
tional culture of WBL. There are some issues of respon-
sibility that need to be resolved in this context and 
there is a need to match the expectations of this team 
with the expectations of the rest of the employees, 
but, the research has enabled these issues to come out 
in the open, so that they can be appropriately ad-
dressed. 
B3. Enthusiasm towards the Possibility of 
Incorporating Sustainability within the     
Organisational Culture of WBL 
There were some contradictions with respect to the 
nature of enthusiasm shown by the employees of WBL 
towards sustainability. If their participation in the 
workshop organised on ‘green-thinking’ was consid-
ered, the atmosphere was certainly very positive and 
there were critical discussions on how to incorporate 
the notion of sustainability in the ‘business-as-usual’ of 
WBL. But, after the workshop, the level of enthusiasm 
could not be maintained. In this respect, cognisance 
should be taken of the various activities that were initi-
ated within WBL as illustrated in the model of the cycle 
of techno-scientific innovation to be indicative of the 
enthusiasm that the organisation showed towards sus-
tainability. Taking all of these initiatives into account, 
WBL has been proactive on its mandate of  ‘better means 
sustainable‘ (2010 internal document WBL) and the lack 
of enthusiasm shown after the workshop should be 
attributed to the lack of proper communication mecha-
nisms within WBL. This enthusiasm is the foundation of 
any knowledge brokerage activity because exchange of 
information is based on the level of interest towards 
the activity among participating entities. 
CONCLUSIONS 
Three action domains for knowledge brokerage were 
identified: 
1. Knowledge identification domain. In this domain, 
knowledge brokerage is aimed at identifying, being 
selecting and organising, among the available 
knowledge, those items potentially exploitable in 
terms of applications and technologies within a 
given sector (in this case, that of sanitation). 
2. Interaction domain. In this domain, knowledge 
brokerage is aimed at creating a relatively stable, 
meaningful and effective interaction among play-
ers who play or should play a role in exploiting new 
knowledge. 
3. Application domain. In this domain, knowledge 
brokerage is strategically aimed at ‘implementing‘ 
the new knowledge that is, contributing to trans-
forming it into concrete innovation of any nature 
(definition of new norms, activation of new re-
search projects, application of new knowledge and 
technologies, etc.). 
The BESSE team actively engaged in the WBL activities 
on sustainability by carrying out several experimental 
knowledge brokerage events spanning across the three 
action domains mentioned above. This produced a rich 
understanding of the current state of sustainability 
thinking in WBL, the strengths and weaknesses of vari-
ous knowledge brokerage mechanisms, and some con-
crete contributions to the WBL work on sustainability. 
It can be observed that the social processes of 
knowledge brokerage activities fall into individual ac-
tion domains as previously illustrated.  
In conclusion, the following remarks pertain to some 
general insights on knowledge brokerage within the 
organisational culture of WBL. 
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  The first step towards effective knowledge broker-
age is to understand the context within which it is 
to be implemented. Understanding the organisa-
tional culture of WBL and the problems that con-
cern it significantly changed the scope of the pilot 
project and its intended results. 
 Organising a workshop may be a good starting 
point for conversations on a particular theme such 
as sustainability, but a plan for a set of follow-up 
activities to ensure continuous presence of the 
theme in everyday conversations within an organi-
sation will eventually help in overcoming the initial 
inertia of discussing and engaging with the theme. 
 Simple activities that encourage conversation go a 
long way in demystifying unclear concepts. The 
interviews with WBL employees on their opinions 
around sustainability enabled us to change the fo-
cus of the pilot project on creating a shared under-
standing on sustainability itself. We realised that in 
the absence of such an understanding, the initial 
conceptualisation of a pilot project focusing on the 
incorporation of sustainability in the building of a 
new water treatment plant would not have yielded 
fruitful results. 
 Knowledge brokerage activities usually have a 
snowball effect, if they are focused on a smaller 
community. Since we focussed on a single organi-
sation with strength of approximately 150 employ-
ees, it was easier to discern the results of the activ-
ities and evaluate the next steps in the process. To 
cite an example, the pilot project that was started 
as a way to stimulate  ‘green thinking‘ in WBL, 
eventually led to work on development of a Com-
munication Model between WBL and its external 
stakeholders to create a network of organisations 
interested in pursuing sustainable solutions with 
WBL as a hub for this network. 
 There is a difference in managerial and operational 
aspects of sustainability. An acknowledgement of 
Interviewee First Name M/
F 
Function and Affiliation 
Balkema, A. Annelies F Associate Professor (Technical University, Eindho-
ven) 
Driessen, J.M.C. Onneke F Senior Advisor Quality and Cooperation (WBL) 
Durlinger, O.L.C. Olaf M Senior Advisor Wastewater Infrastructure (WBL) 
Ernes, R.M.A. Rob M Manager Operations (WBL) 
Hoffmann, B. Birgitte F Associate Professor (Technical University of Den-
mark) 
Houtappels, A.L.J. Twan M Manager Building and Renovation (WBL) 
Janssen, J.P.M. Jan M Senior Advisor W&E (Mechanical and Electrotech-
nical Engineering; WBL) 
Man, A.W.A. de Ad M Senior Engineer (WBL) 
Nieuwenhoven, C.H.J.M. van Cor M Advisor High Performance (WBL) 
Pelzer, E.M. Guus M Director (WBL) 
Speetjens, H.A.M. Bert M Manager IT, and Member Product & Process Devel-
opment Team (WBL) 
Spiertz, H.M.J. Henri M Project Leader Building and Member of Renovating 
Team (WBL) 
Vonken, A.P.M. Andries M Innovation Engineer (WBL) 
ANNEX 
Table 12 ANNEX: List of Interviews 
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this difference and its incorporation into the design 
of strategy map and sustainability assessment tool 
would certainly help in clarifying the meaning of 
the concept to employees with different expertise.  
 Encouraging new conversations on sustainability 
needs an understanding of the restrictions that 
idea killers pose.  
 Finally, a setup of an effective communication 
mechanism is essential to any knowledge broker-
age activity. While there are many kinds of 
knowledge brokerage activities that may be carried 
out, only a few of them would eventually have re-
sults that would align with their intended goals. An 
iterative understanding of what works and what 
doesn’t work through trial and error is essential to 
knowledge brokerage. 
LIST OF EMERGING 
LESSONS AND         
OUTCOMES 
UM: WP7 based on steering           
committee meeting deliberations 
This is the first formulation of the emerging lessons 
and outcomes as they were developed in the frame-
work of the Steering Committee Meeting held in Rome 
on October 2011. 
LESSONS AND        
OUTCOMES 
 Systemic approach important 
 Scale at which brokerage applied 
 Knowledge brokerage: valued added? 
 Brokerage renewal and iterative 
 Public awareness – cultural, local 
 Two-directionality (supply and demand) 
 Element of demand needs articulating 
 Actionable knowledge (= reworking of ‘supply’) 
 Incentive structure 
 Trust building 
 Character of knowledge 
 Lessons learned for each organisation 
 Built-in reflexivity 
 Scope of KB is broader than standard interventions 
 KB is not magic bullet 
 Stakeholder involvement: cross-cutting theme; to 
be specified and organised in specific ways 
ELEMENTS OF           
ENVIRONMENTALLY         
SUSTAINABLE          
SANITATION 
 Sanitation is in a state of inertia 
 Political-cultural neglect of importance of sanitation 
 Sanitation typically is too invisible 
WEDC: WP7 based on steering com-
mittee meeting 
This text is a first organisation of the emerging lessons 
and outcomes as they were developed in the frame-
work of the Steering Committee Meeting held in Rome 
on October 2011. The text also includes the grid to be 
applied for drawing evidence from each pilot to sup-
port the lessons learned.  
This text is a preliminary work to the document on les-
sons learned from the pilots that WEDC is still develop-
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ing. Both the former and the latter may be useful in 
order to set up structure and contents of the final 
guidelines. 
SUMMARY 
This chapter is a follow-up to the meeting in Rome in 
October 2011 and explains the next steps in the pro-
cess of drawing knowledge brokerage (KB) lessons 
from the case studies we undertook in Pernik 
(Bulgaria), Castel Sant’Angelo (Italy) and WBL (The 
Netherlands). The report starts with some background 
information for context.  
In the second section, it attempts to define 
KB in such a way that describes what the 
BESSE project did. This will be necessary so 
as to place the wider Lessons Learnt report 
into context. The third section considers 
how lessons can be drawn from the case 
studies. It explains the rationale for the 
proposed process. Finally, in section four, 
the actual steps that each of the case study 
authors will need to take in extracting les-
sons and give a worked example of how to 
present the information.  
Background 
The BESSE project is now completed through the im-
plementation of six work packages, which provided 
supporting material to frame the project’s findings in 
the form of policy guidelines. The description of work 
states that the policy guidelines document will include 
a position paper summarising the technical and meth-
odological knowledge brokerage lessons learnt during 
the project. The core of the lessons are drawn from the 
three case studies undertaken in Castel Sant’ Angelo 
(Italy), Pernik (Bulgaria), and WBL (The Netherlands), as 
well as the background work done by the research 
partners. Hence, the three case studies were built 
around a template to facilitate lesson learning and aid 
comparability (see Figure 12 ).  
This note focuses on the initial steps undertaken to 
identify and extract lessons from the research we have 
done in the case studies. 
 
KNOWLEDGE          
BROKERAGE 
Two questions need to be answered in the first in-
stance:  
1. What do we mean by knowledge brokerage in the 
BESSE context? and  
2. What was the research aim of the BESSE project? 
Prof W. Bijker identified the following text relating to 
BAU
Existing 
situation
Problem 
statement
Evaluate BAU WP1, & 2
Identify 
actors
KB Activity
Prepare 
report
Project Plan Activities 
Monitoring
Ensuring 
adherence
Adjusting 
plan
Implementation
Figure 12 BESSE Strategic Set-Up Grid 
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 knowledge brokerage in the proposal. 
KB is referred to as a process - helping to 
move knowledge and technology from 
one place to another in order to help 
individuals and organisations to learn 
and improve. 
 Alongside this, KB methods in the BESSE 
context (are meant) to overcome (…) 
hindering factors and to maximise the 
exploitation of knowledge relevant for 
Sustainable Development. 
Unpacking the above, the following constructs emerge:  
 Movement of knowledge and technology;  
 Factors that facilitate or hinder this movement;  
 Individuals and organisations as recipients;  
 Learning for improvement; and  
 Sustainable development as the overarching con-
text. 
The proposal also states that the project intended to: 
 ‘start up a learning process on knowledge 
brokerage in general, as a tool for the 
socialisation of Scientific and Technolog-
ical Research (STR) ‘.  
We interpret this as meaning: learning how to use 
knowledge brokerage methods to engage the public to 
understand and appreciate the benefits of research. 
From the foregoing, we can develop a framework that 
provides an answer to the questions outlined above. 
The schematic shows 1) what we mean by knowledge 
brokerage in the BESSE context and 2) what the project 
did – the project aim.  
We have the following: 
 We did activities to move knowledge on environ-
mentally sustainable sanitation (ESS). These activi-
ties were, collectively, knowledge brokerage; 
 The knowledge brokerage led to individuals learn-
ing about ESS to improve their practice; 
 The knowledge brokerage led to organisations im-
proving their strategic and policy-making capabil-
ity; and finally 
 By engaging in knowledge brokerage we should 
draw lessons about how to implement public en-
gagement*** 
Notes: 
 The above framework relates to the overall project 
Apply knowledge brokerage 
methods to help move 
knowledge and technology 
on ESS 
Individuals – learn about 
ESS to improve their own 
practice 
By doing this, we should 
learn how to engage the 
public to understand and 
appreciate the benefits 
of research  
Organisations – learn about 
ESS to improve their strate-
gic and policy-level decision 
making 
By doing the above, 
learn more about 
facilitating and hin-
dering factors 
Figure 13 Knowledge brokerage and project aim framework 
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 and stands separate from the individual case study 
aims; 
 Thus, we should fit the lessons we learnt to this 
framework; 
 We will present the individual case study reports or 
summaries as appendices to WP7. This is im-
portant because the lessons will only be 
‘believable’ if the evidence supporting their formu-
lation is available; 
*** It is not clear from the description of work, how we 
should report this learning process; there is no de-
liverable relating to it. Perhaps we should also 
identify lessons on doing public engagement. 
DRAWING LESSONS 
In effect, the starting point for identifying lessons will 
be identifying the changes brought about by the 
knowledge brokered in each of the cases studies. Once 
we have identified these changes, we can then distil 
the reasons for the change – the things that enabled 
the changes as shown in Figure 14. The three boxes 
illustrate that there may well be more than one reason 
contributing to any one change. 
We would then take this information from all three 
case studies and do a meta-analysis to begin to identify 
universal knowledge brokerage lessons. We will do this 
by mapping the case study information across to the 
list we began to develop in Rome, which we present 
below.  
A. List of potential lessons identified 
during Rome meeting 
 Systemic approach important 
 Scale at which brokerage applied 
 Knowledge brokerage: valued added? 
 Brokerage renewal & iterative 
 Public awareness – cultural, local 
 Two-directionality (supply & demand) 
 Element of demand needs articulating 
 Actionable knowledge (= reworking of ‘supply’) 
 Incentive structure 
 Trust building 
 Character of knowledge 
 Lessons learned for each organisation 
 Built-in reflexivity 
 Scope of KB is broader than standard interventions 
 KB is not a magic bullet 
 Stakeholder involvement: cross-cutting theme; to 
be specified and organised in specific ways 
After reviewing this list at WEDC, We realised that 
though useful, the list would be better if clustered to 
Figure 14 Drawing lessons 
Explain the change following 
knowledge brokerage 
(indicators) 
Identify the reasons behind 
the change catalyst  
Identify the reasons behind 
the change identified  
Identify the reasons behind 
the change identified   
Lesson Learnt – explains 
how the reasons in combi-
nation brought about 
change 
Describe the knowledge broker-
age activity 
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group similar ideas. Clustering produced the following 
amended list. 
B. List of potential lessons clustered 
 Statement of value added by KB: what was there at 
the end that was not there at the outset? 
 Identify and give evidence for the presence of the 
following catalysts for KB 
 Importance of adopting a systemic approach to KB:  
  Two-directionality (supply & demand)  
  Incentive structure  
  Element of demand needs articulating  
 Identifying actionable knowledge (= re-
working of ‘supply’) 
 Character of knowledge (difficult to define/pin 
down??) 
 Scope of KB is broader than standard interventions 
 Scale at which brokerage is applied  
 Brokerage renewal & iterative  
 Built-in reflexivity 
 Includes Public awareness – cultural, local 
 Stakeholder involvement: cross-cutting theme; to 
be specified and organised in specific ways  
 Identifying relevant stakeholders 
 Trust building  
WEDC used this clustered list to draw lessons, and then 
categorise the lessons, as applying at either an individ-
ual or an organisational context in line with Figure 13. 
This section describes the actual steps each of the case 
study authors took to extract lessons and provide ex-
amples of how to present the information. Once this 
exercise was completed, the WEDC team completed 
the next step, which was then consolidated to extract 
the lessons. 
Partners were requested to prepare an activities matrix 
for their own case study using the format of the table 
below. It was important to include activities from 
which the result may have been negative as this has 
been an important part of the learning process that 
could led to subsequent activities that have positive 
results; this is clearly illustrated below:  
 
Table 13 Format for KB activities for each case study 
 
The WEDC team then merged these into a master list. 
To make this easier to understand, they provided two 
worked examples. 
The first example comes from the report of the Castel 
Sant’ Angelo case study. 
A. Example from Italy 
Extract of original text from Section 3 of the Castel 
Sant’ Angelo Report: 
‘Firstly, the main actors concerned with the manage-
ment and maintenance of the sanitation system - i.e. 
the local authorities, the technicians and the water 
management agencies – where involved in a commu-
nication exercise. In the early stages, the communica-
tion between the BESSE team and these actors was 
hampered by some obstacles. Although the municipal-
ity of Castel Sant’Angelo is part of the BESSE consorti-
KB activity Significant change/
result 
Key factors bringing about change/result 
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um, the willingness of the local authority to take part 
in the discussion with BESSE experts was rather low. 
According to the experience, this was mainly due to 
the inherent difficulties to critically analyse their ap-
proach to sanitation system management. In the early 
stage of the project implementation, the local authori-
ty considered extremely reliable the intervention 
made on the main collector of the sewage network, 
and the willingness to discuss it was rather low. This 
negative attitude drastically changed when a direct 
contact was established between the local authority 
and the scientist working on the design of sewage net-
work. The debate among scientists and authority iden-
tified monitoring of the network as the most urgent 
intervention required by the authority.  
Although the communication with the authority dra-
matically improved, it did not prove unproblematic 
and the main barriers were the lack of trust toward 
the scientific community. This barrier was overcame 
by supporting the dialogue between technicians and 
scientists and making clear that the aim of the project 
was not to formulate a judgment on the different in-
terventions carried out on the network.  
The last actor involved in this phase of the BESSE im-
plementation was SOGEA, the water distribution man-
agement company. The communication with this ac-
tor was hampered by the lack of trust toward the local 
authority. This was because SOGEA was not involved 
in the design and implementation of the intervention 
on the main stream of the network and because they 
showed no interest in knowledge brokerage at the 
start of the process. Their attitude changed when the 
idea of the monitoring system was proposed by the 
BESSE team and the scientists and they agreed that 
the collected data could be prove useful to support 
them in the management of the whole sanitation sys-
tem.’ 
The relevant information was mapped from the ab-
stract 
above into the table below, using the format set out in 
Table 16. Note: for the purposes of this example, the 
text has been extracted verbatim to illustrate that no 
interpretation layers were added; it is a true represen-
KB activity Significant change/result Key factors bringing about change/result 
 Communication exercise: the local 
authorities (LA), the technicians and 
the water management agencies. 
The willingness of the local 
authority to take part in the 
discussion with BESSE experts 
was rather low. 
This was mainly due to the inherent difficulties to critical-
ly analyse their approach to sanitation system manage-
ment. 
 Direct contact was established be-
tween the local authority and the 
scientist working on the design of 
sewage network. 
This negative attitude (of the 
LA) drastically changed. The 
communication with the LA 
dramatically improved. 
The debate among scientists and LA identified the moni-
toring of the network as the most urgent intervention 
required by the LA. 
 Communication with the techni-
cians involved in the network man-
agement. 
Communication was not easy. The main barrier was the lack of trust toward the scien-
tific community. 
 Supporting dialogue between tech-
nicians and scientists. 
This communication barrier 
was overcome. 
The dialogue between technicians and scientists made 
clear that the aim of the (BESSE) project was not to for-
mulate a judgment on the different interventions carried 
out on the network. 
 Communication with SOGEA. Communication was hampered 
by the lack of trust toward the 
LA 
Because SOGEA was not involved in the design and im-
plementation of the intervention on the main stream of 
the network. At the start of the process they were appar-
ently not interested in knowledge brokerage. 
 BESSE team and the scientists pro-
posed the idea of the monitoring 
system. 
SOGEA’s attitude changed (to 
be more positive). 
They agreed that the collected data could be really useful 
to support them in the management of the whole sanita-
tion system. 
Table 14 Example of data extracted from Castel Sant’Angelo text in proposed format 
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NEXT STEPS - EXAMPLES OF LESSONS LEARNT 
KB Activity Significant change /
Result 
Key factor bringing about change /Result 
Meeting between WBL manage-
ment and technicians to discuss 
sustainability within WBL. 
Got agreement to go ahead 
with sustainability focus. 
Sustainability is in WBL’s mission and management is accountable 
to the Board therefore, spurred to action – must define a 
sustainability strategy. 
Discussions uncovered that real opportunities exist to advance 
sustainable operations within WBL. 
Meeting between BESSE team and 
Marble participants to receive 
inputs for strategy development. 
Agreed on a plan for taking 
the WBL strategy forward. 
A growing realisation by the BESSE team after meeting with man-
agement that BESSE would have to provide leadership. 
Marble student presentations clarified gaps for the BESSE team. 
The above led to interviews with 
management to discuss sustaina-
bility and a ‘green’ approach. 
Scale of challenge in 
adopting a sustainable ap-
proach revealed. 
Management owns WBL’s sustainability focus as their responsibil-
ity. 
Developed a communication plan. Staff buys into the sustaina-
bility agenda. 
A range of sustained communication activities including presenta-
tions, memos, etc. persuade staff to consider sustainability: 
Presentations by Marble students; 
Distribution of literature and relevant documents; 
Meetings and workshops. 
Table 15  Example of data extracted from WBL report in proposed format 
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tation of the key KB activities set against the results/
change and the giving the reasoning/evidence for the 
change. 
The second example comes from the WBL case study. 
This example shows how one could do the same with-
out relying on verbatim text. Thus, reading between 
the lines, we have teased out from the pilot project 
report, a series of KB activities with corresponding 
changes and reasons for the changes.  
B. Example from WBL  
We expect that to do this, one would rely on both ver-
batim case study reports and one’s own knowledge. To 
work, these matrices need to be as detailed as possible 
and record all KB activities that took place (in the first 
column), the significant changes that came out of 
those KB activities (in the second column), and the rea-
sons for those changes (in the third column).  
The WEDC team then consolidated the data in the ma-
trices and did the mapping against the listed KB cata-
lysts. To illustrate how this would work, we have done 
a quick mapping of the findings in the table below. We 
will have a narrative that accompanies the lessons and 
sets them in context. This will include some theory to 
anchor the lessons. 
 
Table 16 Example of catalytic factors mapped against KB activities 
KB ‘catalytic factor’ KB activity (above) *** 
Stakeholder involvements: identifying relevant stakeholders 1,3 
Stakeholder involvements: trust building 2,3,4 
Two-directionality (supply & demand): Element of demand 
needs articulating 
5 (and possibly 6) 
Two-directionality (supply & demand) Identifying actionable 
knowledge’ 
 
6 
*** The numbers refer to the sections in Table 16  Doing the above allows us to present the evidence 
alongside the lessons and should allow readers to 
reach their own judgement on how to interpret a par-
ticular lesson to fit their context.  
SUMMARY OF LESSONS LEARNT 
Background to lessons learning 
framework 
In work packages 4, 5, and 6, three BESSE research 
partners in conjunction with BESSE demonstration 
partners (the water companies) undertook three case 
studies.  The purpose of these case studies was to do 
knowledge brokerage on specific issues identified by 
the water companies. The aim of doing the brokerage 
was to elicit lessons on the brokerage process.   
Following completion of the case studies, we decided 
to present the case studies using a common format to 
aid comparability, which would then facilitate the 
drawing of lessons across the three case studies.  
Lesson identification 
The case study framework developed for lesson learn-
ing had three columns. The first relates to the 
knowledge brokerage activity. The second relates to 
the significant changes occurring because of the bro-
kerage.  In addition, the third column relates to the 
factors that assisted or hindered the brokerage.  We 
performed an analysis of each knowledge brokerage 
activity recorded focusing on the resulting changes 
and factors that assisted or hindered the progress. 
From these, it was possible to draw generic lessons 
that would apply for each type of brokerage activity.  
We assumed that a specific brokering need drove the 
choice of each brokerage activity. That is, each activi-
ty resulted from a rational choice about the best way 
to proceed with the overarching brokerage goal. Fi-
nally, we can characterise the brokerage done within 
these pilots as intentional. It was intentional because 
the water companies requested the brokerage.  Unin-
tentional brokerage occurs where the recipient of the 
brokerage does not request it.  
The lessons 
The lessons identified are not new. Many of these 
lessons exist already in the literature. The value-
added in doing this is to show the applicability of les-
sons previously identified to environmental sanita-
tion. Many of the lessons learnt are not profound; in 
fact, some may be almost trite or common sense. This 
does not mean they hold no value – after all, common 
sense is not commonly applied. People often need 
reminding about self-evident things.  
Following are the lessons identified from the case 
studies. The lesson learning frameworks for each case 
study are included as appendices at the end of this 
document.  
WBL CASE STUDY 
Conceptualisation of a sustainable 
wastewater treatment plant.  
We can conclude here that WBL required external 
facilitation (Maastricht) to progress its sustainability 
agenda. WBL needed Maastricht to assist it negotiate 
the complexity of sustainability to gain clarity about 
what a sustainable sanitation wastewater treatment 
plant should be for WBL. 
This activity led WBL to endorse the principle of build-
ing a sustainable plant. WBL was then able to define 
its criteria for sustainability. The process was assisted 
by the knowledge that a sister waterboard was al-
ready considering similar issues.  
Lesson: organisations and people can perceive new 
ideas and concepts as complex and /or irrelevant. 
Sometimes they need external facilitation to over-
come this barrier.   
Lesson: when doing brokerage, one should be aware 
that resistance could arise from a lack of understand-
ing of the concept (in this case environmental sustain-
ability), especially if the organisation perceives the 
status quo as working. 
Internal dissemination of the BESSE 
project within WBL.  
There was a core group of early adopters within WBL. 
The group was aware that all or most of WBL needed 
to be onside for the project to succeed.  Identifying 
key staff within WBL to drive the project represented 
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 a milestone and signalled progress. Disseminating or-
ganisation-wide raised awareness, initiating the pro-
cess of buy-in among staff. WBL staff undertook the 
dissemination activity. This helped the process (trust 
among peers), and enabled better communication. 
Language was barrier 
Lesson: brokerage requires wide-acceptance of the 
innovation. A communication plan is therefore im-
portant. 
Lesson:  one should target all stakeholder groups with-
in the organisation for dissemination  
Lesson: where expertise is available in-house, use this 
expertise to mediate the brokerage 
Lesson: As much as possible, broker the innovation in a 
language the audience speaks fluently  
Engagement of the management 
team.  
Maastricht made a presentation to the WBL manage-
ment team. This included information about BESSE and 
MARBLE. A facilitating factor was that the student’s 
research goals aligned well with WBL’s goals. A difficult 
identified was lack of clarity about the Maastricht stu-
dents would offer in concrete terms. 
Lesson: high-level engagement is important whatever 
the context. Management buy-in is crucial. 
Lesson: the brokerage should make clear the benefit 
that will accrue to the organisation in adopting the in-
novation. The key here is detail. Ideally, you should 
define the benefit in terms of the organisation’s goals 
and processes. 
Lesson: brokers should check that the organisation un-
derstands the benefit they will derive from the innova-
tion. Do not assume that your explanation of this 
suffices. You may need several iterations of explana-
tion before the projected benefit is internalised and 
becomes clear. 
Conversation with Dutch sanitation 
experts.  
The BESSE team held consultations with Dutch sanita-
tion experts to better understand the Dutch context. 
The result of this conversation was that Maastricht had 
ready examples in Cannibal, Nerada and Demon to use 
in their brokerage activity. Further, the knowledge of 
the involvement of Dutch sanitation experts reassured 
WBL.  
Lesson: It is vital that brokers are familiar with the con-
text within which they will be doing brokerage.  This 
enables them to couch their brokerage in terms that 
the organisation is familiar with. 
Lesson: involve local expertise in the brokerage wher-
ever possible. People respond better to the familiar. 
Internal memo.  
WBL management issued an internal memo to explain 
the ‘green’ concept and what it would mean for WBL. 
They did this to elicit cooperation and buy-in among 
staff.  
Lesson: Staff need to perceive that management is 
driving the process. Management can facilitate this by 
issuing regular updates to keep staff abreast of devel-
opments.  
Lesson: Related to the above, brokers need to be 
aware of weak management commitment. Management 
can say and do all the right things without being fully 
committed. Staff notices weak commitment quickly. 
Meeting between UM-STS, WBL and 
Marble students.  
This meeting provided a platform for stakeholder en-
gagement.  At the meeting, a plan of action for the 
next set of activities was set and WBL suggested a trip 
to a wastewater treatment plant for the students to 
learn more about the treatment process. This meeting 
further facilitated trust building. However, WBL staff 
were a bit uneasy at the prospect of supervising stu-
dent projects. 
Lesson: seek platforms for engagement. Meetings are a 
good platform. They need to be frequent at lest initially 
to facilitate bonding and trust building.  
Lesson: Be aware of people’s comfort zones. Even 
highly qualified people will balk at taking on roles they 
are unfamiliar with 
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 Research conducted by Marble      
students on their individual research 
themes.  
This research demonstrated clear benefit to WBL in 
that the students’ research aligned with WBL needs.  
Lesson: aim to demonstrate tangible benefit early on in 
the brokerage process. This stimulates further buy-in 
and commitment to the innovation. 
Lesson: one-off initiatives to untangle complex ideas 
such as sustainability are rarely successful. Plan to have 
several iterations. If possible, use a different approach 
and perspective for each session. This helps people get 
a more rounded picture of the idea than does using a 
single approach.  
Lesson: few innovations become keystone issues for 
the organisation – that is, become the issue upon 
which all else in the organisation depends. Therefore, 
while doing brokerage, it is crucial to bear in mind that 
your brokerage activity will be competing with other 
issues for the attention of people in the organisation  
Study of the implementation of    
Cannibal.  
BESSE undertook a study of the implementation of the 
Cannibal, Nereda and Demon projects with the help of 
the waterboard where Cannibal was implemented, and 
Siemens – the vendor. This furthered BESSE’s under-
standing of the brokerage process in a similar environ-
ment. 
Lesson: try to identify where brokerage has worked 
successfully in a similar environment. If possible, do a 
study of that brokerage to understand the key success 
factors. 
Lesson: try to identify where brokerage has not worked 
successfully in a similar environment. If possible, do a 
study of that brokerage to identify and understand 
what the key obstacles to brokerage were in that case. 
Lesson: involving the brokered to organisation in devel-
oping the innovation improves the chances of uptake.   
Lesson:  brokerage can flounder if the parties to the 
brokerage are averse to knowledge sharing 
Lesson: the consequences of adopting an innovation 
will differ between organisations. Brokers need to un-
derstand the risk threshold of those receiving the bro-
kerage. Sanitation companies have a high risk-
threshold because of the public health consequences 
of sanitation. 
Lesson: innovation by itself is not intrinsically good. 
Brokers need to identify a hook to promote the innova-
tion where its utility is not immediately apparent or 
only speaks to a niche concern.  
Initiation of the BESE pilot project.  
This involved discussion between BESSE and the WBL 
team to further fine-tune the concept of sustainability 
as it applies to WBL. This led to a broadening of the 
scope of sustainability within WBL from the desire to 
build a sustainable modular treatment plant to sustain-
ability becoming more about the ‘greening’ of WBL 
Lesson: sustained engagement improves the chances 
of both parties (the brokers and the recipients of bro-
kerage) building a working relationship. A strong work-
ing relationship in turn further facilitates brokerage.  
Green thinking workshop 
This workshop was a continuation of the dialogue be-
tween WBL and BESSE relating to the idea of greening 
WBL. 
Lesson: it is easier to do brokerage within a small or-
ganisation. If doing brokerage in a large organisation, it 
may pay to target sub-groups within the organisation 
initially. 
Lesson: once the organisation receiving the brokerage 
accepts the need for innovation, it can quickly move 
ahead of the brokers in its innovative thinking.  Brokers 
should guard against this.  
Workshop report distributed among 
WBL employees 
This was a dissemination exercise designed to further 
communicate progress on the project and facilitate buy
-in by staff. 
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 Lesson: guard against passive audiences. Dissemination 
gets messages across sometimes but not always. For 
example, the target audience may not read the report 
they have received. Brokerage needs to combine a mix 
of passive and more active communication channels.  
Second part of the pilot project 
This was to consolidate and agree the scope of green 
thinking as it relates to WBL.  This involved investi-
gating how WBL does sustainability brokerage. This 
knowledge would then inform development of a WBL 
strategy map.  
Lesson: introduce new ideas to people incrementally. 
Detail is important but should only come later once 
people have an overview and understood the high-
level implications of the innovation.  
Lesson: adopt a brokerage strategy that incorporates 
elements of co-development. This promotes ownership  
Individual interviews conducted with 
WBL employees 
This was to enable the BESSE team to get a good un-
derstanding of the project environment. It also enabled 
the team to  get an insight into how sustainability was 
understood within WBL and identify existing 
knowledge brokerage mechanisms. 
Lesson: It is helpful to obtain as many perspectives on 
the brokerage issue from staff of the organisation. This 
should enable understanding of what works within that 
context. 
Lesson: aim to identify the organisation’s important 
stakeholders, particularly those who could influence 
decision-making within the organisation. Design bro-
kerage mechanisms that take into account this group. 
Individual interviews conducted with 
WBL employees 
These presentations provided feedback to WBL on how 
it is progressing and provided an opportunity for self-
assessment. 
Lesson: brokerage mechanisms should include moni-
toring strategies that incorporate reflexive methods for 
both brokers and the organisation receiving the broker-
age. 
Lesson: use several brokerage methods and mecha-
nisms to enhance the chance for a quick progress. Peo-
ple respond well to a range of stimuli.  
Lesson: be flexible in your approach. Not all brokerage 
mechanisms will be appropriate. If one approach fails, 
substitute it with another. 
CASTEL S’ANT ANGELO 
CASE STUDY 
Communication 
The BESSE project identified lack of communication 
between the local authority and the scientists working 
on the sewerage system as a crucial problem. The pro-
ject worked to establish dialogue between the two, 
which it achieved. Dialogue served to lower hostility 
from the local authority.  The local authority and the 
scientists agreed that system monitoring was the most 
important intervention required. The company SOGEA 
opposed the BESSE project believing it would under-
mine its own work. Dispelling this perception improved 
relations. 
Lesson: communication is vital to unlock a deadlock.  
Brokers should prioritise establishing dialogue where 
this is lacking. Once dialogue is established, it may re-
veal that the perceived differences were not as great as 
thought and pave way for a resolution of the problem.  
Lesson: check that all parties understand the reasons 
for the brokerage. Active communication methods 
achieve this more effectively than passive methods. 
Active (face to face) methods allow one to make clarifi-
cations and permit the broker to check understanding.  
Technical documentation 
The BESSE project provided a trigger to collect the 
available published and unpublished material relating 
to the sewerage system. This previously distributed 
material is now available in a central archive improving 
access to knowledge. This in turn has enabled optimal 
allocation of financial resources and planning for 
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 maintenance. The project developed a website to act 
as a focal point for stakeholders including the public to 
access information. 
Lesson: Provide stakeholders with as much relevant 
information and knowledge relating to the innovation. 
Full disclosure to everyone involved assists with cohe-
sion building and establishing trust. 
Problem structuring 
The BESSE project undertook a series of interviews 
with stakeholders to uncover all the relevant issues 
that the project would need to address. 
Lesson: carry out an audit at the outset to understand 
all issues concerned. The audit should include all stake-
holders and aim to gain an understanding of their per-
spective on the issue.  
PERNIK CASE STUDY 
Problem mapping  
The  project set out to understand the main problems 
regarding sustainable sanitation in Pernik. 
Lesson: communication – addressed above 
Lesson: introducing innovation could lead to unintend-
ed consequences.  An example would be the loss of 
jobs in the organisation resulting from the innovation. 
Brokers should anticipate and plan for how to manage 
such consequences, which could be a powerful source 
of resistance. 
RELATIONSHIP TO  
THEORY 
In work package 2, work was done to identify the hin-
dering and facilitating factors to the transfer and dis-
semination of knowledge in environmentally sustaina-
ble sanitation. This work identified three domains of 
brokerage – knowledge identification, interaction and 
application.  These domains are defined in the docu-
ment as: 
1. Knowledge identification domain. In this domain, 
knowledge brokerage is aimed at identifying (i.e. 
selecting and organising), among the available 
knowledge, those items potentially exploitable in 
terms of applications and technologies within a 
given sector (in this case, that of sanitation). 
2. Interaction domain. In this domain, knowledge 
brokerage is aimed at creating a relatively stable, 
meaningful and effective interaction among players 
who play or should play a role in exploiting new 
knowledge. 
3. Application domain. In this domain, knowledge 
brokerage is strategically aimed at ‘implementing’ 
the new knowledge, that is, contributing to trans-
forming it into concrete innovation of any nature 
(definition of new norms, activation of new re-
search projects, application of new knowledge and 
technologies, etc.). 
Below are the lessons identified above presented ac-
cording to this categorisation. 
Knowledge identification 
Lesson: carry out an audit at the outset to understand 
all issues concerned. The audit should include all stake-
holders and aim to gain an understanding of their per-
spective on the issue.  
Lesson: try to identify where brokerage has worked 
successfully in a similar environment. If possible, do a 
study of that brokerage to understand the key success 
factors. 
Lesson: try to identify where brokerage has not worked 
successfully in a similar environment. If possible, do a 
study of that brokerage to identify and understand 
what the key obstacles to brokerage were in that case. 
Interaction 
Lesson: organisations and people can perceive new 
ideas and concepts as complex and /or irrelevant. 
Sometimes they need external facilitation to overcome 
this barrier.   
Lesson: when doing brokerage, one should be aware 
that resistance could arise from a lack of understanding 
of the concept (in this case environmental sustainabil-
ity), especially if the organisation perceives the status 
quo as working. 
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 Lesson: brokerage requires wide-acceptance of the 
innovation. A communication plan is therefore im-
portant. 
Lesson:  one should target all stakeholder groups with-
in the organisation for dissemination  
Lesson: where expertise is available in-house, use this 
expertise to mediate the brokerage 
Lesson: As much as possible, broker the innovation in a 
language the audience speaks fluently  
Lesson: high-level engagement is important whatever 
the context. Management buy-in is crucial. 
Lesson: the brokerage should make clear the benefit 
that will accrue to the organisation in adopting the in-
novation. The key here is detail. Ideally, you should 
define the benefit in terms of the organisation’s goals 
and processes. 
Lesson: brokers should check that the organisation un-
derstands the benefit they will derive from the innova-
tion. Do not assume that your explanation of this 
suffices. You may need several iterations of explana-
tion before the projected benefit is internalised and 
becomes clear. 
Lesson: It is vital that brokers are familiar with the con-
text within which they will be doing brokerage.  This 
enables them to couch their brokerage in terms that 
the organisation is familiar with. 
Lesson: involve local expertise in the brokerage wher-
ever possible. People respond better to the familiar. 
Lesson: Staff need to perceive that management is 
driving the process. Management can facilitate this by 
issuing regular updates to keep staff abreast of devel-
opments.  
Lesson: Related to the above, brokers need to be 
aware of weak management commitment. Management 
can say and do all the right things without being fully 
committed. Staff notices weak commitment quickly. 
Lesson: aim to demonstrate tangible benefit early on in 
the brokerage process. This stimulates further buy-in 
and commitment to the innovation. 
Lesson: one-off initiatives to untangle complex ideas 
such as sustainability are rarely successful. Plan to have 
several iterations. If possible, use a different approach 
and perspective for each session. This helps people get 
a more rounded picture of the idea than does using a 
single approach.  
Lesson: involving the brokered to organisation in devel-
oping the innovation improves the chances of uptake.   
Lesson:  brokerage can flounder if the parties to the 
brokerage are averse to knowledge sharing 
Lesson: the consequences of adopting an innovation 
will differ between organisations. Brokers need to un-
derstand the risk threshold of those receiving the bro-
kerage. Sanitation companies have a high risk-
threshold because of the public health consequences 
of sanitation. 
Lesson: innovation by itself is not intrinsically good. 
Brokers need to identify a hook to promote the innova-
tion where its utility is not immediately apparent or 
only speaks to a niche concern.  
Lesson: sustained engagement improves the chances 
of both parties (the brokers and the recipients of bro-
kerage) building a working relationship. A strong work-
ing relationship in turn further facilitates brokerage.  
Lesson: it is easier to do brokerage within a small or-
ganisation. If doing brokerage in a large organisation, it 
may pay to target sub-groups within the organisation 
initially. 
Lesson: once the organisation receiving the brokerage 
accepts the need for innovation, it can quickly move 
ahead of the brokers in its innovative thinking.  Brokers 
should guard against this.  
Lesson: guard against passive audiences. Dissemination 
gets messages across sometimes but not always. For 
example, the target audience may not read the report 
they have received. Brokerage needs to combine a mix 
of passive and more active communication channels.  
Lesson: introduce new ideas to people incrementally. 
Detail is important but should only come later once 
people have an overview and understood the high-
level implications of the innovation.  
Lesson: adopt a brokerage strategy that incorporates 
elements of co-development. This promotes ownership  
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 Lesson: It is helpful to obtain as many perspectives on 
the brokerage issue from staff of the organisation. This 
should enable understanding of what works within that 
context. 
Lesson: aim to identify the organisation’s important 
stakeholders, particularly those who could influence 
decision-making within the organisation. Design bro-
kerage mechanisms that take into account this group. 
Lesson: communication is vital to unlock a deadlock.  
Brokers should prioritise establishing dialogue where 
this is lacking. Once dialogue is established, it may re-
veal that the perceived differences were not as great as 
thought and pave way for a resolution of the problem.  
Lesson: check that all parties understand the reasons 
for the brokerage. Active communication methods 
achieve this more effectively than passive methods. 
Active (face to face) methods allow one to make clarifi-
cations and permit the broker to check understanding.  
Lesson: Provide stakeholders with as much relevant 
information and knowledge relating to the innovation. 
Full disclosure to everyone involved assists with cohe-
sion building and establishing trust. 
Lesson: introducing innovation could lead to unintend-
ed consequences.  An example would be the loss of 
jobs in the organisation resulting from the innovation. 
Brokers should anticipate and plan for how to manage 
such consequences, which could be a powerful source 
of resistance. 
 
Application 
Lesson: few innovations become keystone issues for 
the organisation – that is, become the issue upon 
which all else in the organisation depends. Therefore, 
while doing brokerage, it is crucial to bear in mind that 
your brokerage activity will be competing with other 
issues for the attention of people in the organisation  
Lesson: brokerage mechanisms should include moni-
toring strategies that incorporate reflexive methods for 
both brokers and the organisation receiving the broker-
age. 
Lesson: use several brokerage methods and mecha-
nisms to enhance the chance for a quick progress. Peo-
ple respond well to a range of stimuli.  
Lesson: be flexible in your approach. Not all brokerage 
mechanisms will be appropriate. If one approach fails, 
substitute it with another. 
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ANNEX:LIST OF OBSTACLES AND FACILITATING 
FACTORS  
Table 17 ANNEX: Technological Inertia 
No. Obstacle Description 
O01 Large infrastructures characterising the 
sanitation sector 
The sanitation sector is characterised by high-capitalisation companies 
and large-scale infrastructure, so that innovation requires huge invest-
ments. Most companies are nowhere near coming to the end of their 
asset lifespan and the only technologies that they would seriously con-
sider are those that tweak existing plants, usually by adding on a bit of 
kit. This limits the opportunities for adopting sustainable technologies 
that represent a step-change. (Source: BESSE in-depth interviews) 
O02 Limited acknowledgement by the utili-
ties of the economic value of 
knowledge 
This often drives utilities not to devote due attention to the evidence 
given in support to alternative knowledge and technologies. (Source: 
CHSRF, 2003; Breton, Landry, Ouimet, 2002) 
O03 Presence of strong lock-ins The sanitation sector is affected by many lock-ins, that is, consolidated 
technological standards which are difficult to overcome because of 
costs, high investments in training or cultural reasons. They mostly de-
rive from the fact that the technological system of sanitation has been 
the same for decades. (Source: Glor, 2007; Bianchini, 2002; Davenport, 
O04 Risk-adverse attitude of water utilities Utilities (both public and private) are reluctant to take the risks involved 
in developing innovations. Investments are only made in technologies 
that are nearly proven and very little is done on really new (and more 
risky) technological solutions. (Source: BESSE in-depth interviews) 
O05 Conservative interpretation of the mis-
sion of water utilities’ professionals 
In water utilities, many professionals share a vision of their professional 
mission based on the imperative  ‘supply water and eliminate 
wastewater ‘. This approach, paradoxically, makes them reluctant to 
innovate and sceptical of multidisciplinary approaches. In fact, opera-
tors see new technological solutions as unreliable and not credible, 
their fear being that users would be seriously harmed. (Source: BESSE in
-depth interviews) 
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VII 
LSC: WP7 based on WP2 
This text provides a systematic picture of obstacles and 
facilitating factors to innovation in sanitation emerged 
from WP2. It represents the most robust empirical ba-
sis of BESSE together with the pilot projects. It could be 
useful both for further developing the picture of the 
situation of innovation in sanitation (already depicted 
in the text ‘Knowledge brokerage and innovation in 
environmental sustainable sanitation’) and as an annex 
to the final report.. 
List of Obstacles and Facilitating   
Factors 
This annex contains a complete list of obstacles and 
facilitating factors, organised according to the four re-
sistances to innovation. 
  
 O06 Underestimation of the social and or-
ganisational implications of innovation 
Utilities tend to have a vision of innovation which emphasises techno-
logical aspects and underestimates social and organisational implica-
tions, e.g. training activities, long-term maintenance procedures, possi-
ble users’ lifestyle changes or citizens’ acceptance of the new technolo-
gies. (Source: Ecosan Services Foundation, 2004) 
O07 Inadequate attention towards Opera-
tion & Maintenance 
Utilities and local authorities seem to underestimate the relevance of 
innovation for improving Operation & Maintenance. This can be a dis-
torting factor in choosing between alternative investments in new 
knowledge and technology and in long-term innovation. (Source: 
Alanne, Saari, 2004; Ecosan Services Foundation, 2004; Eales, 2008; 
Palaniappan, Lang, Gleick, 2008; Whitworth, Whitworth, 2005; Ramalin-
gam, 2005) 
O08 Adoption of technological choices sepa-
rated from overall strategic orienta-
tions 
In water utilities there is the tendency to outsource technology and 
knowledge transfer processes, without an early involvement of utility 
managers. In this way, technological decisions tend to be separated 
from overall strategic orientations. (Source: Palaniappan, Lang, Gleick, 
2008; Ealez, 2008; Whitworth, Whitworth, 2005; Sondergard, Hansen, 
Holm, Kerndup, 2004; Ramalingam, 2005) 
O09 Resiliency of work routines in water 
utilities 
Beyond strictly technological lock-ins, utilities are strongly oriented to 
keeping their own set of routines, even when they are no longer effec-
tive. (Source: Glor, 2006; CHSRF, 2003) 
O10 Top-down approach adopted by sanita-
tion utilities in technological and organ-
isational change 
This tendency (also based on the will to simplify and speed up proce-
dures or to avoid controversies) often leads to conflicts and tensions, 
both within the utility and between the utility and other stakeholders; 
this risks slowing down or blocking the innovation process. (Source: 
Murphy, McBean, Farahbakhsh, 2009; Eales, 2004) 
O11 Rigid separation between organisation-
al units within the utilities 
Extreme organisational and sectoral segmentation fosters diverging 
visions on priority investments and how to plan and manage technology 
and knowledge transfers. This is obviously truer when sanitation ser-
vices are delivered by different bodies or companies. (Source: Bixio et 
al., 2006; Water Supply and Sanitation Technology Platform, 2005; Ak-
agawa et al., 2006; Seppala, 2008; Spaargaren , 2005; Cozzens, Catalán, 
2007) 
O12 Bureaucratisation of innovation proce-
dures and processes within utilities 
Bureaucratic and fund-raising procedures within the utilities slow down 
the innovation process even more, which is already very time-
consuming. (Source: Besse in-depth interviews) 
O13 Limited dissemination of knowledge 
management procedures and tools 
among utilities 
Lack of knowledge management skills hinders properly driven 
knowledge-related processes (knowledge acquisition, production, adap-
tation, transfer, etc.) within the utility. For the same reasons, those who 
have useful knowledge are not in the condition to exploit it. (Source: 
Palaniappan, Lang, Gleick, 2008; Eales, 2008; Whitworth, Whitworth, 
2005; Sondergard, Hansen, Holm, Kerndup, 2004; Ramalingam, 2005) 
O14 Waste of viable knowledge in water 
utilities 
There is a poor awareness of utility managers regarding the already 
available knowledge within their own organisations. This phenomenon 
has, among its effects, a waste of the available knowledge and unneces-
sary extra-costs to look for new knowledge elsewhere. (Source: Dobbins 
et al., 2009; Breton, Landry, Ouimet, 2002) 
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 O15 Poor adaptation of new knowledge and 
technology to local conditions 
Technology providers and knowledge producers are often inclined to 
underrate (and sometimes to hide) problems and extra-costs deriving 
from adapting new knowledge and technologies to the specific local 
context. (Source: Ecosan Services Foundation, 2004; Palaniappan, Lang, 
Gleick, 2009) 
O16 Overestimation of the utilities’ absorp-
tion capacities of new knowledge and 
technologies 
This is particularly true for small-sized sanitation service providers, 
which usually show limited technological and management skills. When 
the innovation to be absorbed is too great, the organisation may get 
into serious difficulty. (Source: Ecosan Services Foundation, 2004; 
Fittschen, Niemczynowicz, 2007) 
O17 Tendency to transfer technologies de-
void of relevant information on their 
use and applications 
We are referring to information pertaining to aspects such as mainte-
nance-related organisational requirements, long-term sustainability, 
impacts on different population groups, relationships with other tech-
nological packages or requirements for scaling up their application. 
(Source: Bixio et al., 2006; Eales, 2004; Murphy, McBean, Farahbakhsh, 
2009; Rautanen, Viskari, 2006) 
O18 Poor quality in planning knowledge and 
technology transfer 
The literature shows that technology providers, even when well pre-
pared and advanced in their technological field, are less able to proper-
ly plan and implement all the aspects related to the technology transfer 
process (e.g., drafting the technical manuals, personnel training, coordi-
nation of the different transfer phases, legal and contractual aspects, 
communication with users, etc.). This dimension is often underestimat-
ed and undertreated in priority setting and in selecting new technologi-
cal solutions. (Source: Kingdon, 1995) 
O19 Sort-term vision of utilities Utilities have to constantly respond to emergency situations and re-
solve specific problems in the everyday running of plants. Thus, they 
prefer to seek immediate solutions rather than experiment longer-term 
innovative policies. (Source: BESSE in-depth interviews) 
O20 Lack of continuity in communication 
among sanitation players 
Communicating consumes time and resources. Therefore, players tend 
to mainly communicate when they are involved in specific programmes 
or when they are looking for new funds. Routinely, communication 
among different kinds of players is poor and inadequate with respect to 
the real needs. (Source: CDRI, 2006) 
O21 Lack of transparency in the decision-
making process within the utilities 
This phenomenon – still characterising many utilities and local authori-
ties all over Europe – is a serious factor hampering an effective commu-
nication among sanitation players. (Source: Castro, 2007; Ghosh, Pen-
nings, 2009) 
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 No. Obstacle Description 
O22 Low awareness of the existence 
of liquid waste 
The public perception of the existence of liquid waste is slight. Waste is com-
monly thought to be just solid, even though a person daily produces a hundred 
times more liquid than solid waste. It also escapes notice that solid and liquid 
waste are linked (once treated, one produces the other). (Source: BESSE in-
depth interviews, NL) 
O23 Very low public visibility of the 
sanitation sector 
While public opinion is sensitive to water issues, it is much less so to 
wastewater disposal. There is little awareness of the very existence of this sec-
tor and its problems. Sanitation is not  ‘visible ‘, so that local authorities do not 
invest in this sector, since it does not provide significant economic and electoral 
returns. (Source: BESSE in-depth interviews, NL) 
O24 Health fears raised by 
wastewater reuse 
Widespread health fears were recorded on the reuse of waste water. These are 
due to a representation of hygiene as disinfection and total freedom from 
germs and bacteria. These fears and resistance are anchored to the convention-
al model of sanitation, hampering any effort at innovation. (Source: BESSE in-
depth interviews, NL) 
O25 Lack of opportunities to spur 
public communication on sani-
tation 
Scarce public communication on sanitation was found, owing to a lack of institu-
tionally recognised occasions where sanitation-related issues could be publicly 
discussed, such as public meetings and conferences or programmes of social 
dialogue. This trend is found all over Europe, albeit to different degrees. 
(Source: NHT, 2006; Bijker, d’Andrea, 2009) 
O26 Poor perception of the close 
relations between sanitation, 
health and environment by citi-
zens and many sanitation play-
ers 
Many citizens are not aware of the relationships between sanitation, health and 
the environment, and tend to underrate them. For various reasons (e.g., profes-
sional specialisation), many technicians and researchers often underrate them 
too. (Source: Ecosan Services Foundation, 2004; Fittschen, Niemczynowicz, 
2007; Bixio et al., 2006) 
O27 Low awareness of the problem 
raised by conventional sanita-
tion 
People are generally unaware that traditional sanitation is a type of solution 
that produces serious problems, since it uses a lot of water and wastes nutri-
ents. These aspects are only now beginning to be appreciated. They involve 
global changes that are unknown at the social level but familiar to the scientific 
community, such as changes to the nitrogen and phosphorous cycles. (Source: 
BESSE in-depth interviews) 
O28 Limited orientation of citizens 
and civil society organisations to 
get involved in technological 
innovation 
This overall trend was recorded by many European opinion polls showing that 
scientific and technological research is scarcely perceived as a priority by the 
public at large. (Source: Bixio et al., 2006; Water Supply and Sanitation Technol-
ogy Platform, 2005; Akagawa et al., 2006; Seppala, 2008; Spaargaren, 2005; 
Bijker, d’Andrea, 2009) 
Table 18 ANNEX: Collective Disengagement 
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O29 Distrust of science and technol-
ogy 
An increasing distrust of science and technology has been recorded in the last 
two decades in many layers of society, affecting science-society relations as a 
whole. In the sanitation sector, it entails the distrust of the reliability of new 
technological solutions, even if inspired to principles of sustainability. (Source: 
Ziman, 2000;Bijker, d’Andrea, 2009) 
O30 Opposition of health profession-
als to decentralised sustainable 
sanitation solutions 
Health experts oppose sustainable sanitation because their views on this issue 
are conventional. The health sector, in fact, is in some way opposed to sustain-
able sanitation solutions. This attitude is due both to a lack of trained health 
technicians and to an attitude of excessive caution that characterises health 
operators. (Source: BESSE in-depth interviews) 
O31 Farmers’ opposition to the re-
use of waste water 
In some countries, farmers are very much against reusing waste water, partly 
because of a general conservative attitude, and partly because quality certifica-
tion systems commit them to using spring water. (Source: BESSE in-depth inter-
views) 
O32 Opposition of traditional engi-
neering culture to sanitation 
decentralisation 
The traditional professional culture of engineers favours a model of sanitation 
based on increasingly large and interconnected plants, while sustainable sanita-
tion involves localised solutions. Not by chance, in hydraulic engineering de-
partments and urban planning faculties, the dominant message is that small 
plants do not work. In this regard, the development of sustainable sanitation 
means revolutionising the way the urban network is conceived. (Source: BESSE 
in-depth interviews) 
O33 Distrust towards the private 
sector by decision-makers, pub-
lic utilities, public research insti-
tutions and civil society organi-
sations 
This trend, which appears to be widespread in Europe, is based on the fear that 
private firms could unduly interfere in research projects and outputs by influ-
encing technological decisions in order to increase their profits or hide the en-
vironmental risks regarding the technological solutions they are proposing. 
(Source: Kumudini Abeysuriya et al., 2007; CHSRF, 2003) 
O34 Widespread stereotypes regard-
ing various sanitation players 
Professionals and policymakers often see researchers as scarcely focused on 
practical goals; researchers, in turn, tend to see sanitation utilities’ profession-
als as too oriented to practical issues and not interested in knowledge; decision
-makers are often viewed as interested only in the political impacts of innova-
tion (and therefore on solutions ensuring visibility, such as new plants or new 
buildings). (Source: Cozzens, Catalán, 2007) 
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No. Facilitating factor Description 
F06 Increasing social mobilisation on 
environmental protection 
This mobilisation, which can come about in both conflictive and cooperative 
forms, is succeeding in putting sustainable development on national and inter-
national political agendas. An increased significance of sustainable development 
in public debate can strengthen the propensity of local and national authorities 
and utilities to review their own priorities, technologies and methods on a fairly 
regular basis. (Source: Water Supply and Sanitation Technology Platform, 2005) 
F07 Increased capacity of civil socie-
ty organisations to produce and 
assess technical and scientific 
knowledge on sanitation 
This factor has various impacts, such as the spreading of environmental protec-
tion monitoring and evaluation systems fully managed by citizens’ organisa-
tions, or civil organisations’ increasing control over the reliability of technical 
and scientific data provided by utilities and research institutions. (Source: Eco-
san Services Foundation, 2004) 
F08 Weakening of the distinction 
between experts and non-
experts 
This is not only due to the decreasing  ‘charisma ‘ of science, but also to the 
great spreading of scientific and technical skills among non-experts, the so-
called  ‘lay people ‘. This trend is evident in the environmental sector. It often 
generates controversies and conflicts, but it also allows faster and easier com-
munication on the effectiveness and usefulness of new technologies and 
knowledge. (Source: SNHF, 2008) 
F09 Reinforcement of two-way com-
munication between utilities 
and users and between local 
authorities and citizens 
This well-established trend is found in many sectors, mainly in the enhanced 
use of web-based communication, the improvement of public relations offices 
and the application (sometimes established by law) of procedures aimed at en-
suring transparency and rapid interaction with citizens. All this makes it easier 
to understand users’ needs and expectations since the  ‘feedback loop ‘ is fast-
er, cheaper and easier to implement. (Source: Ecosan Services Foundation, 
2004) 
F10 Acknowledgment of civil society 
players as fully legitimate to be 
involved in decision-making 
process 
Even this trend is well-established, dating back to the 1970s, even though it has 
been put into practice in different ways of variable effectiveness. In any case, it 
is a fact in Europe that the legitimacy of civic organisations to take part in deci-
sion-making processes having important impacts on community life is no longer 
questioned at all. (Source: Eales, 2004) 
F11 The spreading and strengthen-
ing of participatory methods in 
public decision-making process-
es 
This refers to such things as participatory forecasting, approaches to  
‘deliberative democracy ‘, public juries or public hearings, and participatory 
action-research. However, these approaches have rarely been usefully applied 
in the sanitation sector. (Source: Fittschen, Niemczynowicz, 2007; Spaargaren, 
2005; CHSRF, 2003; Ecosan Services Foundation, 2004) 
F12 Stakeholders’ tendency to have 
a proactive role in innovation 
Local communities and civil society organisations are more proactive and skilled 
in producing evidence on different technological options. This trend is wide-
spread in many sectors (e.g., energy, consumer protection, etc.), including envi-
ronmental services. (Source: Bixio et al., 2006; Water Supply and Sanitation 
Technology Platform, 2005; Akagawa et al., 2006; Seppala, 2008; Spaargaren, 
2005) 
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Table 19 ANNEX: Immobility of the Institutional Actors 
No. Obstacle Description 
O35 Low political priority assigned to 
investments in sanitation 
A factor hindering the innovation process is the low political priority assigned to 
investments in sanitation. Most government funds for sustainability are allocat-
ed to other spheres (i.e., renewable energy). (Source: BESSE in-depth inter-
views) 
O36 Instability of the political direc-
tions in the sector 
This is due to various factors (local or national elections, changes in utilities’ 
management, media campaigns, political controversies, etc.) and can produce 
various effects (such as a stop to ongoing programmes, sudden changes in the 
allocation of resources, personnel redistribution, etc.) which, in turn, may hin-
der the development of stable communication networks. (Source: Glor, 2006; 
CHSRF, 2003) 
O37 Low awareness of the social 
dimension of sanitation 
Many observers noted a prevailing technical approach to innovation, thereby 
underrating the social dimension of sanitation. In this way, social knowledge 
stocks (for example, on consumer orientations and expectations or on people’s 
role in sanitation governance), which may be pivotal for sanitation governance, 
remain unused. (Source: Castro, 1995, 2006) 
O38 Poor awareness of utilities and 
local authorities regarding their 
own technological and 
knowledge needs 
This is mainly due to the fact that sanitation utilities and local authorities are 
mainly focused on daily service provision, administration-related issues, service 
rates and costs, while they devote discontinuous and, sometimes, wavering 
attention to new technologies and knowledge to be acquired. (Source: Alanne, 
Saari, 2004; Ecosan Services Foundation, 2004; Eales, 2008; Palaniappan, Lang, 
Gleick, 2008; Whitworth, Whitworth, 2005; Ramalingam, 2005) 
O39 Poor technical skills in environ-
mental technologies among the 
key actors of sanitation govern-
ance 
  
Decision-makers and public administration representatives often have no spe-
cific expertise in the environmental field, with specific reference to sanitation. 
Even resorting to experts specialised in sanitation issues, in order to develop 
sanitation policies, is relatively rare. (Source: BESSE in depth interviews) 
O40 Lack of skills in managing infor-
mation and knowledge on sani-
tation-related issues available 
on the Internet. 
As in other sectors, Internet development has made a great deal of information 
and knowledge on sanitation-related issues available. Governance players are 
often unable to select the relevant, appropriate and reliable information and 
knowledge they actually need for developing sound sanitation policies and 
measures. (Source: Nicolaon G., 2007; Carnabucci G., Bruggeman J., 2008) 
O41 Decision-makers’ limited 
knowledge of the most ad-
vanced research strands on san-
itation 
One of the main obstacles to knowledge transfer is that decision-makers are 
usually unaware of the problems of pioneering research in the sanitation field. 
Decision-makers often fail to perceive either technological novelties or new 
emerging needs relating to sanitation systems. The result is that even public 
funding schemes do not always manage to stimulate innovation because they 
are not sufficiently updated to identify new perspectives and technological op-
tions. (Source: BESSE in depth interviews) 
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 O42 Lack of a systemic approach to 
sustainable sanitation policies 
Much current work on sanitation is looking at partial solutions. 
What is lacking is a total concept of how to make sanitation 
more sustainable and an idea of what is needed for the transi-
tion of the system as a whole. (Source: Besse in depth inter-
views) 
O43 Inadequate time and proce-
dures in funding research 
Especially in some countries, it is difficult to get state funding 
for research because of the lengthy procedures and time re-
quired. This is an overall obstacle to research, but it has harder 
impacts on under-funded sectors, as sanitation is in many coun-
tries. (Source: BESSE in depth interviews) 
O44 Unstable normative framework In various countries, the continuous production of new norms 
combined with frequent changes in existing ones make the le-
gal framework regulating the adoption of new technologies 
particularly unstable. This fact discourages public administra-
tions and companies to invest in innovative technologies. 
(Source: BESSE in depth interviews) 
O45 Normative framework lagging 
behind advancements in science 
and technology 
  
Innovation can be hindered by current regulations that con-
stantly lag behind new orientations in scientific research and 
the possibilities offered by new technologies. For example, 
even newly built treatment plans are based on old concepts 
that do not incorporate sustainability and reuse criteria. 
(Source: BESSE in depth interviews) 
O46 Poor clarity of sanitation norms 
  
At least in some national contexts, sanitation norms are consid-
ered not very clear and open to various interpretations. Moreo-
ver, policymakers’ scant knowledge of existing norms 
(especially those regulating the adoption of new technologies) 
was also recorded. This makes decision-makers more insecure 
about which new technologies actually match the standard and 
parameters established by existing norms. (Source: BESSE in 
depth interviews) 
O47 Weak support to competitive-
ness in the sanitation technolo-
gy market 
Public utilities operate in regulated markets, where profit is 
generally independent of a company’s capacity to introduce 
innovative products. In a regulated market, consumption is pre-
dictable and constant, regardless of the type of innovation de-
veloped. In this framework, when specific incentives are not in 
place and goods and services are not subject to direct competi-
tion, the drive to innovate is rather weak. (Source: BESSE in 
depth interviews) 
O48 Lack of incentives to sustainable 
sanitation 
Especially in some national contexts, there is a lack of incen-
tives to get utilities to adopt sustainable solutions in the sanita-
tion field. For example, while mechanisms exist to discount 
costs by 50% for interventions concerning energy, there is noth-
ing similar for interventions in water and sanitation. (Source: 
BESSE in depth interviews) 
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 No. Facilitating factor Description 
F13 Increasing tendency of research 
funding agencies to fund pro-
jects relating to public policies 
This tendency is getting stronger and is urging research institu-
tions to be more sensitive to the research demands emerging 
from society. This is occurring also in the sanitation sector. 
(Source: CNHF, 2008) 
F14 Increasing investment in re-
search relating to sustainable 
development 
This process has been getting stronger in recent years and is 
expected to speed up in the future. Investments are an incen-
tive for researchers and research institutions to introduce 
knowledge scouting procedures and to select research projects 
and strands which are more likely to be funded. This process 
involves the sanitation sector, too. (Source: Alanne, Saari, 2004; 
Ecosan Services Foundation, 2004; Eales, 2008; Palaniappan, 
Lang, Gleick, 2008; Whitworth, Whitworth, 2005; Ramalingam, 
2005) 
F15 Increasing investment in envi-
ronmental sectors within a 
green-economy perspective 
This trend – which is occurring at a different pace in the various 
countries – should be considered as an opportunity for utilities 
to innovate, allowing them to access public and private invest-
ment and to more easily contact companies bearing specialised 
knowledge and technologies. This can help utilities to change 
their technologies and routines and to review their priorities. 
(Source: Alanne, Saari, 2004; Ecosan Services Foundation, 2004; 
Eales, 2008; Palaniappan, Lang, Gleick, 2008; Whitworth, Whit-
worth, 2005; Ramalingam, 2005) 
F16 Adoption of the expected im-
pact as one of the criteria to be 
used in evaluating research 
quality 
In the so-called  ‘post-academic science ‘, research evaluation 
methods are increasingly using social, economic or technologi-
cal expected impacts as one of the most significant criteria. The 
scientific community is thus more motivated to  ‘contextualise ‘ 
research projects according to the specific research demands 
expressed by the different societal and economic sectors. 
(Source: Georghiu and Keenan, 2006; Nowotny et al. 2001) 
F17 Growing orientation fostered by 
governments towards  ‘problem
-driven ‘ and strategic research 
This tendency is part of the broader orientation of political 
leaderships to drive research for fostering national economic 
development. This is supporting the spreading of procedures 
aimed at screening scientific knowledge open to exploitation. 
(Source: Alanne, Saari, 2004; Ecosan Services Foundation, 2004; 
Eales, 2008) 
F18 Increased use of  ‘expert 
knowledge ‘ in decision making 
and public policy design 
Experts bearing specific technical and scientific knowledge are 
increasingly employed as technical supports in decision-making 
and policymaking. This should facilitate the  ‘transduction ‘ of 
demands relating to service management into research de-
mands. This trend is found in all sectors, including sanitation. 
(Source: Holm, Sondegard, Hansen, 2004; Bixio et al., 2006; 
Ecosan Services Foundation, 2004; Eales K., 2008) 
80 
O55 Low flexibility of research evalu-
ation tools 
Research evaluation exercises tend to be made following standardised and rou-
tine-based procedures. Often, the lack of an innovation-oriented evaluation 
approach makes it more difficult to select new knowledge actually usable in 
managing sanitation. (Source: Uusikylä, Virtanen, 2008) 
O56 Poor use of the results of re-
search evaluation exercises 
This tendency reduces the possibility to apply new knowledge coming from 
research that has been evaluated to match new demands coming from govern-
ance players, to devise new sanitation policies and to connect innovation and 
research. (Source: Uusikylä, Virtanen, 2008) 
O57 Tendency of research and pro-
fessional networks to become 
self-referential 
Many research or professional networks, mainly when they are informal, cohe-
sive and based on strong trust-based relationships, often tend not to keep 
themselves open to external inputs and show a decreasing propensity to ex-
change information with researchers or players belonging to other networks. 
(Source: Ahuja, 2001; Burt, 2005) 
No. Obstacle Description 
O49 Poor engagement of research 
players on issues relating to 
sanitation governance 
Researchers and research institutions usually show limited interest in, and poor 
capacities for, orienting their own research activities towards the demands ex-
pressed by players involved in sanitation governance. (Source: Clark and Kelly, 
2005) 
O50 Lack of cooperation between 
researchers and sanitation 
stakeholders in research design 
exercise 
Universities suffer a lack of mechanisms and intermediate institutions allowing 
stable cooperation between researchers and stakeholders, mainly in the re-
search design process. This is particularly serious in the sanitation field, where 
strong cooperation would help research to be much more in tune with the ex-
pectations and needs of stakeholders, especially utilities and local authorities. 
(Source: BESSE in-depth interviews) 
O51 Persistence of strong discipli-
nary barriers 
In a sector like sanitation, which is interdisciplinary by nature, this phenomenon 
makes it more difficult to create bridges across different knowledge stocks to 
make them fully usable. (Source: Knorr Cetina, 1999; Castro, 1995, 2006) 
O52 Hyper-specialised approach 
adopted by researchers and 
technology developers 
This often prevents the development of an overall picture of the key problems 
to deal with as well as an extreme fragmentation of knowledge and technolo-
gies, making brokerage-oriented activities more difficult to carry out. (Source: 
Clark, Kelly, 2005, Verschuren, 2009) 
O53 Poor connections of universities 
and research institutions on 
sanitation with global trends in 
research 
This makes it difficult to combine knowledge travelling on the global networks 
with locally-produced knowledge. (Source: NHT, 2006; Water Supply and Sani-
tation Technology Platform, 2005; IWA, 2008) 
O54 Low orientation of universities 
and research institutions to-
wards the economic and social 
application of scientific 
knowledge 
The post-academic approach characterised by special attention to the econom-
ic and social application of scientific knowledge, although getting stronger al-
most everywhere, still meets serious obstacles within research institutions and 
universities. This fact still makes it difficult to screen knowledge usable for sani-
tation governance. (Source: NHT, 2006; Bijker, d’Andrea, 2009; Verschuren, 
2009) 
Table 20 ANNEX: Research Weakness  
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O58 Limited communication chan-
nels between different stake-
holders 
Researchers, sanitation utility managers and experts in social issues – all playing 
an important role in the sanitation innovation policies – bear different  
‘epistemic cultures ‘ which drive them to attach importance to different aspects 
and to handle knowledge and information following diverging approaches. 
Therefore, establishing mutual links in this framework appears particularly diffi-
cult. (Source: Knorr Cetina, 1999; Castro, 1995, 2006) 
O59 Fragmentation of information 
sources (journals, websites, 
databases, inventories) on sci-
entific and technological re-
search on sanitation 
Information and knowledge, although more accessible than it was in the past 
thanks to ICT, is still scattered and difficult to be singled out. This can hamper 
the selection of potentially useful knowledge and technologies by utilities, deci-
sion-makers and stakeholders. (Source: FWR, no date; IDRC, 2008; NHT, 2006; 
Castro, 2006) 
O60 Hindrances in identifying the 
right contact persons within 
organisations to communicate 
with 
Apparently, this is a minor problem. However, it becomes particularly signifi-
cant in the context of knowledge transfer processes, which require high-level 
coordination among multiple organisations and, within them, among multiple 
organisational units. (Source: BESSE in-depth interviews; Bijker, d’Andrea, 2009) 
O61 Limited scientific skills within 
utilities and local authorities 
According to some of the consulted sources, there is a lack of knowledge in 
local authorities and utilities on issues relating to sustainable sanitation. There 
are very few people who can actually evaluate new technologies or the design 
of a treatment installation. (BESSE in-depth interviews) 
No. Facilitating factor Description 
F19 Consolidation of trans-
disciplinary research areas 
This trend started with the growing importance of research fields at the cross-
roads of different disciplines (such as ICT or biotechnology). This trend is now 
spreading and is likely to weaken disciplinary barriers also in the sanitation sec-
tor. (Source: Huber, 1996; IDRC, 2008) 
F20 Spreading of inter-disciplinary 
university curricula on environ-
mental management 
Although widespread within national contexts to varying degrees, this tendency 
is expected to become stronger in the near future, allowing an easier exchange 
between different stocks of knowledge pertaining to sanitation. (Source: Hell-
strom, 2001) 
F21 Spreading of trans-disciplinary 
publications and scientific net-
works on sanitation 
This contributes to making knowledge exchange easier among players and/or 
researchers of different disciplinary and professional specialisation. (Source: 
Nowotny et al., 2001; Ziman, 2000 ) 
F22 Spreading of intermediate struc-
tures between research and 
industry 
Intermediate structures such as high-tech incubators, science and technology 
parks, and university industrial liaison offices are currently spreading. This ten-
dency is related to the so-called  ‘university third mission ‘, the development of 
which is urging research institutions to establish knowledge scouting inner pro-
cedures. This has important impacts also in the sanitation sector. (Source: IDRC, 
2008) 
F23 Promotion of research teams 
involving both researchers and 
utilities 
This trend – promoted by both European and national research funding bodies 
– is strengthening the habit of research institutions, utilities and other stake-
holders to cooperate. Establishing such integrated teams is often a necessary 
requirement to access funds. (Source: IDRC, 2008) 
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 F24 Tendency of research groups to 
be in the market and cooperate 
with the utilities’ technical units 
This tendency can be understood as an effect of an increasingly 
competitive access to research funds, urging research institu-
tions to proactively look for fresh funds and new funding 
sources. Researchers are progressively learning to manage mar-
ket dynamics and to demonstrate the validity of the alternative 
technological options. (Ramalingam, 2005) 
F25 Spreading of university-industry 
partnerships 
Universities are increasingly promoting and implementing re-
search programmes on sanitation with the direct cooperation 
of private companies. These partnerships are often based on 
framework agreements establishing tasks, rights and responsi-
bilities of each partner. (BESSE in-depth interviews, BG, IT, NL, 
UK) 
F26 Spreading of databases on tech-
nological options and mapping 
exercises of research pro-
grammes 
Databases and mapping exercises are proposed by various play-
ers (such as universities, research funding agencies, private 
firms, etc.). Many of them start being accessible on the Inter-
net. Although being of variable quality, they are important tools 
facilitating knowledge scouting. (Source: IDRC, 2008) 
F27 Emergence of a new post-
academic generation of re-
searchers more skilled to com-
municate and exchange with 
other players. 
This tendency, recorded by the literature, seems to be stronger 
in the research fields where research is closely intertwined with 
social issues (such as medical research or environmental re-
search). (Source: Hellstrom, 2001) 
F28 Spreading of  ‘demonstrating 
projects ‘. 
This practice is particularly widespread in the environmental 
sectors, through the promotion and implementation of pilot 
projects (sustainable model districts, ecologically sustainable 
buildings, highly innovative plants, etc.) to be taken as refer-
ence experiences aimed at making innovation  ‘visible ‘ and 
showing the validity and feasibility of new technological op-
tions. (Source: Alanne, Saari, 2004; Ecosan Services Foundation, 
2004; Eales, 2008; Palaniappan, Lang, Gleick, 2008; Whitworth, 
Whitworth, 2005; Ramalingam, 2005) 
F29 Informal ties between utilities 
and research organisations 
A very widespread practice is that of the development of infor-
mal ties between utilities’ leaders and individual researchers or 
research groups. This allows utilities to directly talk to research 
groups and to keep track of new developments at universities 
through informal contacts. (Source: BESSE in depth interviews) 
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ANNEX: MAIN KB PRACTICES USED IN            
SANITATION 
Table 21 ANNEX: Technological Inertia 
No. Practice Description 
P01 In-house scouting Different water utilities carry out in-house scouting of the company’s operation-
al needs in terms of management, new activities to be carried out or new in-
vestment. (Source: BESSE in-depth interviews, IT, UK) 
P02 Internal networking activities In a big company that produces new technologies, the practice of carrying out 
an intensive internal networking activity has been recorded. One of the instru-
ments used is an internal newsletter that provides information on what the 
company is doing. (Source: BESSE in-depth interviews, IT) 
P03 Activation of a network involv-
ing technology designers and 
users 
A company that produces new technologies promoted a network involving tech-
nology designers (such as surveyors, engineers, architects, etc.) and all the play-
ers involved with the use and control of the technologies provided by the com-
pany, such as assessment bodies, provincial and municipal authorities and the 
companies responsible for controlling treatment plants. (Source: BESSE in-depth 
interviews, BG, IT, UK) 
P04 Participation in networks Another practice recorded is the active participation of utilities in trade associa-
tions and organisations, which provides them with the opportunity to discuss 
and exchange innovative experiences. (Source: BESSE in-depth interviews, IT, 
UK, NL) 
P05 Involvement of users in mainte-
nance 
A strategy to promote innovative natural treatment methods that was recorded 
in the study is to involve end-users (usually businesses) in plant maintenance. 
This is because natural treatment systems require a high level of maintenance. 
To this end, user-friendly systems have been developed making it easier to 
monitor activities and allowing operators to carry out repairs directly, without 
asking for external technical assistance. The technology supplier also provides 
training for the technical staff of plant operators and provides a set of mainte-
nance manuals. (Source: BESSE in-depth interviews, IT) 
P06 Making water treatment plant 
and water reuse visible 
In a project studied in the study, water treatment plants and water reuse were 
made visible and  ‘socialised ‘ (not hidden), connecting treatment tanks to the 
fountains of a public park. The aim was to make citizens aware of the im-
portance and effects of water treatment and sanitation. (Source: BESSE in-depth 
interviews, IT) 
P07 Public communication on inno-
vations by SMEs 
A consultancy company on water issues drew attention to what SMEs were car-
rying on in the field of innovation by launching a specific public communication 
initiative. With this action, many small-scale initiatives in the Netherlands came 
to light. (Source: BESSE in-depth interviews, NL) 
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LSC: WP7 based on WP2 
This text provides a framework of the main practices 
connected to KB used in sanitation, as they emerged 
from WP2. It could be useful for enriching the guide-
lines with examples and cases. It may also be included 
as an annex to the entire final report.  
This annex contains a complete list of practices of 
knowledge brokerage, organised according to the four 
resistances to innovation. 
This annex contains a complete list of practices of 
knowledge brokerage, organised according to the four 
resistances to innovation. 
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P08 Fairs and exhibitions on tech-
nologies 
Sanitation technology suppliers, on the example of other sectors, such as phar-
maceuticals, organise fairs devoted to the exhibition of water technologies. 
(Source: BESSE in-depth interviews, IT, UK) 
P09 Tours of plants A water utility, contacted within the study, regularly organises visits to sanita-
tion plants for its personnel, where interesting experiments have been carried 
out using new technologies. (Source: BESSE in-depth interviews, BG, IT, NL, UK) 
P10 Establishment of demo-sites Some water utilities and public administrations have established demo-sites 
where technology suppliers can try out a new technology. It is a practice that 
allows carrying out practical experiments of innovative technologies in the sani-
tation field. (Source: BESSE in-depth interviews, NL) 
P11 Spin-off companies Another practice of technology transfer that is being pursued in some research 
centres is the establishment of spin-off companies. (Source: BESSE in-depth in-
terviews, NL) 
P12 Ph.D. recruitment 
  
There are many links between universities and companies so that many Ph.D. 
students are hired by companies that collaborate with universities even before 
they finish their degree. This close collaboration makes it possible for innovation 
to come about relatively fast. (Source: BESSE in-depth interviews, NL) 
P13 Competitions for promoting 
innovation 
In selecting innovations to be adopted, water utilities in some countries organ-
ise competitions mostly involving private companies that have collaborated with 
research institutions to develop new technologies. Innovation, therefore, is not 
direct but usually purchased from the outside. (Source: BESSE in-depth inter-
views, NL) 
P14 Partnerships with non-
competing companies 
One practice recorded is to create partnerships with a good mix of companies. 
The aim is to bring companies together that are not competitors, which leads to 
increased interaction between companies. (Source: BESSE in-depth interviews, 
NL) 
P15 Decentralised sewage systems Decentralised sewage systems and treatment schemes are being experimented 
which prove to be well performing and conducive to innovation. They involve 
the interaction of various public and private players and an analysis of the needs 
and characteristics of the territory. (Source: BESSE in-depth interviews, IT, NL) 
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Table 22 ANNEX: Collective Disengagement 
No. Practice Description 
P16 Using local cooperatives in 
managing sanitation services 
The fragmentation of plant management promoted by sustainable sanitation is 
easier if the community is involved in the process of building and managing the 
plants. This strategy was implemented in Rome (Italy), where a local cooperative 
manages the constructed wetland and provides for its maintenance. (Source: 
BESSE in-depth interviews, IT) 
P17 Adoption of monitoring proce-
dures for utilities’ operations 
In some countries, utilities – even those having a monopoly – undergo strict 
monitoring procedures, also conducted by local administrations, particularly as 
regards costs. The aim is to guarantee their transparency and efficiency. This 
creates further demand for new efficient technologies. (Source: BESSE in-depth 
interviews, NL) 
P18 Demonstration projects ad-
dressing decision-makers 
Over the past 15 years, with the spread of pilot projects, scepticism of natural 
water treatment (constructed wetlands) has fallen significantly. A company that 
produces innovative wetland equipment organises tours of these plants for deci-
sion-makers. (Source: BESSE in-depth interviews, IT) 
P19 Experimental projects as show-
cases 
In one of the experiences observed by the study, a new sustainable wetland 
plant was observed. Tours of the plant were often organised to show visitors 
how it works. This has helped spread the idea of using constructed wetlands 
among citizens and civic associations. (Source: BESSE in-depth interviews, IT) 
P20 Outreach activities Various initiatives envisaged outreach experiences (pavilions, expositions, etc.) 
connected to a sustainable plant, in order to raise awareness on the relationship 
between the environment and sanitation. (Source: BESSE in-depth interviews, 
BG, IT, NL, UK) 
P21 Promotion of a free newspaper 
on innovative sanitation policy 
In order to improve the involvement of civil society in sanitation, a utility issues 
and distributes a free newspaper to inform citizens about its investment pro-
grammes. (Source: BESSE in-depth interviews, BG) 
P22 Training projects on sustainable 
sanitation issues 
An association of citizens engaged with water issues promoted educational pro-
jects in schools of agriculture on the separation of urine. (Source: BESSE in-
depth interviews, IT) 
P23 Environmental education on 
water and sanitation 
Various water utilities, whose activities were recorded during the study, carry 
out environmental education projects in schools and take part in awareness-
raising campaigns on environmental issues concerning water and sanitation. 
(Source: BESSE in-depth interviews, BG, IT, NL) 
P24 Awareness-raising activities 
among students to cope with 
the shortage of personnel in 
technology companies 
To cope with the shortage of personnel in technological companies specialised 
in sanitation, a Dutch research centre promotes awareness-raising activities on 
water and sanitation to get students to take courses in areas where people are 
actually needed. The programme runs from primary school through high school, 
showing experiments with water and explaining what water technologists do. 
The research centre has also built 200 demonstration sets for projects in high 
schools. (Source: BESSE in-depth interviews, NL) 
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P25 Informal constructed wetlands 
network 
To promote the development of wetlands, an informal network of constructed 
wetland stakeholders has been promoted in Italy. It is also thanks to the work of 
this network that wetlands are becoming more common in the country. 
(Source: BESSE in-depth interviews, IT) 
P26 International network on sus-
tainable sanitation 
To promote sustainable sanitation, a first global sustainable sanitation network, 
SuSanA, has been promoted. SuSanA works as a coordination platform, sound-
ing board, contributor to the policy dialogue on sustainable sanitation and a  
‘catalyst ‘. (Source: BESSE in-depth interviews, IT, NL, UK) 
P27 Projects to promote meetings 
among stakeholders 
An Italian research institute promoted a programme of meetings to raise aware-
ness, provide information and promote discussion on sustainable water man-
agement in urban areas among various sanitation stakeholders. The project 
involved public utilities, construction companies, public administrators, busi-
nesses, technical experts and professionals. (Source: BESSE in-depth interviews, 
IT) 
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Table 23 ANNEX: Immobility of the Institutional Actors 
No. Practice Description 
P28 Funding mix approach Some research institutions are developing practices based on a funding mix. The 
use of various funding sources (such as public institutions, universities, enter-
prises, local authorities, private investors) minimises the risks taken by each 
partner and assures greater stability to the research process. (Source: BESSE in-
depth interviews, BG, IT, NL, UK) 
P29 National programmes focused 
on single technologies 
Some governments are promoting national research programmes focused on 
single technologies in order to favour the development of frontier technologies 
requiring long-run financial support. In this way, companies and research insti-
tutions are not required to produce outputs in the short-run, as with other kinds 
of financing (such as with funds directly provided by utilities). (Source: BESSE in-
depth interviews, NL) 
P30 Incentives for innovation A strategy found in promoting advanced waste treatment techniques is to give 
tax benefits or financial incentives to operators who adopt innovative technolo-
gies that improve on environmental standards established by law. State contri-
butions would encourage companies to invest in this field. (Source: BESSE in-
depth interviews, NL, UK) 
P31 Integrated management of the 
water cycle by a single utility 
  
  
It is an ever-spreading practice to give a single utility the management of the 
entire water cycle. This allows the utility to have an overall view of the problems 
to cope with and to better define their research and innovation needs to trans-
fer to research institutions. (Source: BESSE In-depth Interviews, IT, NL) 
P32 Institutions specialised in the 
promotion and financing of 
water research 
Some institutions specialised in the promotion and financing of water research 
have been established in some countries. The creation of bodies of this kind 
makes it easier to coordinate national research efforts, to ensure continuity of 
the research strands, to bring out more systemic and relevant research de-
mands and to facilitate the dissemination of information and new knowledge 
among sanitation players and stakeholders. (Source: BESSE in-depth interviews, 
NL, UK) 
P33 Establishment of a European 
platform on water and sanita-
tion 
The EU has established the  ‘European water platform ‘. Its main aim is to bring 
together technological know-how, firms, regulators and financial institutions in 
order to establish a strategic agenda for leading technologies. Similar initiatives, 
also at national level, could be helpful in quantitatively and qualitatively improv-
ing the research on sanitation. (Source: BESSE in-depth interviews) 
P34 Strategic direction statement 
  
  
In the UK, to activate step-change projects, the regulator required water and 
sanitation companies to develop a strategic direction statement, providing for a 
road map for the next 25 years. In this way, companies are asked to identify the 
areas of innovation requiring major technological investments. (Source: BESSE 
in-depth interviews, UK) 
P35 National standards on carbon 
emission 
Still in the UK, the regulator established a target for water and sanitation com-
panies to reduce their embodied carbon by 50%, in order to promote greater 
step-change in designing and building future plants and in selecting future tech-
nologies. (Source: BESSE in-depth interviews, UK) 
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Table 24 ANNEX: Research Weaknesses 
P36 Utilities’ alliance for environ-
mental sustainability 
In some countries, utilities have established forms of alliance to promote more 
sustainable approaches, especially by developing framework agreements aimed 
at promoting energy saving or the production of energy from waste water. 
(Source: BESSE in-depth interviews, NL) 
P37 Sustainability balance sheet Some utilities draw up a sustainability balance sheet which allows them to better 
check their progress and to establish annual objectives in terms of quality im-
provements and sustainable technologies. (Source: BESSE in-depth interviews, 
IT) 
No. Practice Description 
P38 Selecting project coordinators 
able to assure a multi-
disciplinary approach 
In selecting their project coordinators, a company that produces innovative 
technologies for water depuration devoted specific attention to the capacity of 
candidates to be technically skilled to coordinate multidisciplinary work. This 
attention was justified by the fact that innovative plants require the collabora-
tion of different types of professionals: engineers, metal workers, biologists, 
etc. (Source: BESSE in-depth interviews, IT) 
P39 Early definition of the applica-
tion outputs expected of the 
research 
To have a closer link between research and practice, some research institutions 
promote an early definition of the expected application outputs. This helps to 
timely understand the different disciplinary skills to be mobilised. (Source: BES-
SE in-depth interviews, NL) 
P40 Early and strong involvement 
of end-users in research 
In order to create close links between research and practice, some research 
institutions developed a set of practices and strategies aimed at allowing an 
early and strong involvement of end-users in the research activity, even when 
the research project is expected to produce practical outputs only in the long-
run. (BESSE in-depth interviews, NL) 
P41 Demand-driven research organ-
isation 
A research organisation involves a group of different companies as members. 
This form of institutional involvement makes it a demand-driven organisation, 
where member companies define research problems to deal with. (BESSE in-
depth interviews, NL) 
P42 BOT-Cooperation University-
Company 
One of the practices identified is the so-called BOT-cooperation (Build, Operate, 
Transfer), a form of project financing in which financing comes from companies. 
Companies are interested in finding out whether new technologies actually 
work in practice, and fund research in practically oriented universities. Such 
companies can step in when cuts in the university budget could terminate some 
research programs. (BESSE in-depth interviews, NL) 
P43 Technology advisory groups One practice to support research/industry relations is the one revolving around 
the establishment of technology advisory groups, able to support companies in 
developing their own research. When companies identify a potential product or 
a possible technology they think is promising, they can ask for support from the 
advisory group, which helps them to evaluate the real potential of the product/
technology. This procedure should be very useful for companies to reduce in-
vestment risks and to better orient their R&D activities. (BESSE in-depth inter-
views, UK) 
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P44 In-house research centre A number of water and sanitation utilities set up their own in-house research 
centre. This institutional solution allowed them to develop research pro-
grammes strictly connected with the real problems they have to cope with. 
Some utilities established the in-house research centre by establishing a strate-
gic alliance with external research centres, sometimes based abroad. (BESSE in-
depth interviews, IT, UK) 
P45 Satellite R&D companies Many utilities make use of satellite research and development companies, 
which work on the frontline of sanitation research. Technicians and experts who 
work there keep up with the latest technological developments because they 
are also part of international research groups and have constant contacts with 
academia. (BESSE in-depth interviews, IT, NL) 
P46 Long-term experimentation Eight years ago, a university engaged in carrying out research programmes on 
water reuse acquired a field to carry out long-term trials. This allows research-
ers to more easily apply experimental results on a large scale, as soon as the 
research is completed. (BESSE in-depth interviews, IT) 
P47 Developing university-industry 
cooperation on research and 
patenting 
Within a research institution, various companies are involved in both financing 
and carrying out specific R&D programmes. Patents on new technologies devel-
oped by the research institutions are owned by the companies that have invest-
ed in that particular technology. (BESSE in-depth interviews, NL) 
P48 Platform for environmental 
knowledge 
A company that produces new technological solutions is working to create a 
single platform to store and make knowledge and experiences available, and 
covering the whole range of environmental protection issues. (Source: BESSE in 
depth interviews, IT) 
P49 Conferences and events bring-
ing together research and in-
dustry 
Various companies that produce new technologies organise conferences to pro-
mote communication between different actors, in particular, academic institu-
tions and industries. This approach has been borrowed from other sectors such 
as pharmaceuticals and the perfume industry, where these initiatives are widely 
used. It is an effective approach, since communication also includes cultural and 
scientific domains, not just commerce. (Source: BESSE in depth interviews, IT, 
UK) 
P50 External scouting Many companies cope with their knowledge and technological needs by primar-
ily identifying qualified organisations that have already developed appropriate 
solutions. This implies a scouting activity carried out using a range of different 
tools, such as informal contacts with experts and companies, internet searches 
as well as traditional communication tools, such as fairs and conferences. An-
other common practice is to host workshops on innovative solutions. (Source: 
BESSE in depth interviews, BG, IT, UK) 
P51 Participatory scouting platform A water and sanitation utility launched a participatory platform open to anyone 
wishing to propose innovative ideas. Through a dedicated website, the utility 
can welcome and assess ideas, processes, technologies and materials from all 
stakeholders, whether in-house or external. (Source: BESSE in depth interviews, 
IT) 
P52 Involvement of young profes-
sional and researchers in 
scouting exercises 
An important knowledge scouting strategy is to valorise the role played by 
young members of staff, who are much more adept than older employees at 
identifying new technologies for the company. (Source: BESSE in depth inter-
views, IT) 
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WBL RESHAPING THEIR INTERNAL                       
KB PRACTICES (WP2) 
This is an additional report, prepared by Maastricht Uni-
versity and Water Board Limburg (WBL, Waterschap-
sbedrijf Limburg) as a further step towards articulating 
the potential points of entry for the WBL towards re-
shaping their internal KB practices. The report reflects 
in particular on the experiences in developing the Mod-
ulaire Duurzame Rioolwater Zuiverings Installatie (MDR, 
Modular Sustainable Water Sanitation Plant). 
Introduction 
The European Commission is funding the collaborative 
project ‘Brokering Environmentally Sustainable Sanita-
tion for Europe’ (BESSE) under the environment sub-
theme (Enhancing connectivity between research and 
policy-making in sustainable development) of the Sev-
enth Framework Programme. The project is a collabora-
tive effort of academic, professional and non-
governmental organisations. It aims to contribute to 
the Renewed, Sustainable Development Strategy of the 
European Union through the enhancement of the links 
between sanitation policy and research on sustainable 
sanitation development. The aims and objectives of the 
project are: 
1. To establish what obstacles are preventing the dis-
semination of scientific and technical sanitation 
information; 
2. To identify knowledge brokering (communication) 
methods that will enable the sanitation sectors to 
overcome these obstacles; 
3. To start a learning process on knowledge brokerage 
in general, as a tool for the socialisation of Scientific 
and Technological Research (STR). 
The main findings of the project have been summarised 
in a booklet entitled Position Paper and Guidelines from 
the EU-FP7 BESSE project (BESSE, 2012a). The booklet 
presents the highlights from the BESSE project in two 
inter-related lines of work. ‘As a position paper it takes 
stock of European work on sustainable sanitation and 
on experiences with knowledge brokerage; as policy 
guidelines it advises on how knowledge brokerage can 
be shaped and enhanced, especially to innovate sus-
tainable water sanitation’ (BESSE, 2012, p.4)The docu-
ment is valuable not only in terms of articulating a gen-
eral framework for understanding the practice of 
knowledge brokerage (KB) for stakeholders in the field 
of water sanitation, but it can also be seen as a fresh 
starting point for the participating organisations within 
the BESSE project to continue their work in obtaining 
insights into KB mechanisms within their networks. 
While articulating the lessons learnt in conducting the 
BESSE project, the document enables an understanding 
of points of potential entry for the participating organi-
sations to enhance their internal KB practices.  
This report is a step in the direction of articulating the 
potential points of entry for the Water Board Limburg 
(WBL, Waterschapsbedrijf Limburg) towards reshaping 
their internal KB practices. Before establishing the form 
and the content of this report, we will briefly delve into 
the nature of WBL as an organisation and illustrate their 
reasons for commissioning this report. In turn, our illus-
tration of these reasons will enable a deeper under-
standing of the context within which the report has 
been written and the purpose it aims to achieve.  
WBL is a public organisation dealing with the treatment 
of wastewater, the transport of wastewater and the 
processing of sludge. WBL is funded by taxpayers’ mon-
ey, directly provided by the citizens and industries. Alt-
hough it is a public organisation, WBL calls itself a com-
pany (‘bedrijf’) and works in a more or less business-like 
manner. Nevertheless, due to its political accountability 
and social responsibility, WBL and other Dutch water 
boards — who are responsible for wastewater treat-
ment in The Netherlands — often state that they can-
not afford to take financial risks or invest in ways that a 
private company would do. WBL is not a very large or-
ganisation and has approximately 150 employees. The 
majority of these employees have a technical back-
ground. 
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The Dutch part of the BESSE project was organised as a 
collaborative endeavour between The Department of 
Technology and Society Studies, Faculty of Arts and So-
cial Sciences, Maastricht University (UM-STS team) and 
The Water Board Limburg (WBL team). The two teams – 
henceforth in this report indicated as ‘the BESSE team’ 
– were involved in the organisation of the BESSE Pilot 
Project in The Netherlands within WBL which culminat-
ed in the work package report entitled Working to-
wards Sustainable Sanitation in The Netherlands (BESSE 
Pilot Study WP6) (BESSE, 2011). There were a plethora 
of activities that were organised during the Pilot Project 
to facilitate KB within WBL (for a detailed documenta-
tion and analysis of these activities, please refer to the 
WP6 report). With respect to these activities and the 
follow-up initiatives organised by the WBL, one of the 
insights mentioned in the Position Paper (BESSE, 
2012a), affords a special mention. ‘Knowledge broker-
age is necessary for innovation. Without knowledge 
brokerage there is the risk that ‘things do not get go-
ing’. Knowledge brokerage can in fact produce a ‘chain 
reaction’ in the processes of change, forming a ‘critical 
mass’  in demands for change among different actors. 
This function is even more critical when tendencies for 
change are particularly weak, as in the case of sanita-
tion’ (BESSE, 2012, p. 23).  
The reason for this special mention is that after the 
completion of the Pilot Project, WBL has invested not 
only a lot of time but also substantial employee effort in 
developing a new building philosophy for waste water 
treatment plant called Modulaire Duurzame Rioolwater 
Zuiverings Installatie (MDR, Modular Sustainable Water 
Sanitation Plant). In an interview, Olaf Durlinger, Senior 
advisor wastewater infrastructure (WBL), mentioned 
that, ‘We started thinking along the lines of MDR about 
four or five years ago. Our Director [E.M. (Guus) Pelzer, 
Director of WBL] said that we have been conventional 
plants for ages. Engineering firms and technology pro-
viders have come up with new ideas in the meantime 
that we haven’t been able to implement. Our plants 
aren’t built to adjust to new things. We build them for 
40 to 50 years. And then, we demolish them to build 
new ones. He felt that there should be something that 
we can do to make this cycle shorter and so we dis-
cussed it a lot.’ (Interview, 04/06/2012). While the fo-
cus on MDR has been articulated for a very long time 
within WBL, considerable inputs were made into the 
concept during the organisation of the Pilot Project and 
after its completion. The UM-STS team was not involved 
in the conceptualisation of MDR, but we believe that an 
increased focus on KB practices within WBL during the 
Pilot Project influenced the concretisation of the new 
building philosophy.  
In the wake of the development of the MDR concept 
and the completion of the BESSE project, the objective 
of this report is two-fold: 
1. To illustrate the relationship between Innovation 
and KB practices with a framework for enabling or-
ganisational innovation using KB and to contextual-
ise the lessons learnt from BESSE for WBL 
2. To illustrate the scope and effectiveness of these 
contextual lessons learnt using MDR concept as a 
case study. In this respect, the report will offer a 
brief documentation of how the MDR concept was 
developed within WBL and then, evaluate the pro-
cesses used to achieve this innovation using the 
framework for enabling organisational innovation 
as established above.  
The Pilot Project in The Netherlands has been consider-
ably different in comparison to the Pilot Projects in Italy 
and Bulgaria. The focus of the Dutch Project was on a 
specific organisation instead of a network of organisa-
tions and explored internal organisational challenges to 
KB mechanisms. In this respect, the scale of KB mecha-
nisms being studied was different. A combination of an 
ethnographic study of WBL’s organisation and commu-
nity, and an interventionist style of STS (Science, Tech-
nology and Society studies) research enabled the BESSE 
team to not only point out the exact nature of the prob-
lems with KB that WBL was facing, it has also enabled 
an understanding of the organisational culture of WBL. 
This understanding is a useful stepping stone for the 
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 foundation of this report and it will inform the analysis 
of the contextual relationship between Innovation and 
KB with respect to WBL.  
Studying Organisational Innovation in WBL 
and MDR 
Most of the empirical data that has been presented in 
this report has been gathered by conducting qualitative 
interviews with five out of the seven members of the 
MDR Project team (See Appendix I for the Topic Guide 
of these interviews). This Project team was entrusted 
the task of conceptualising a new way of building 
wastewater treatment plants (WWTP) and has been 
working on this project from the initial brainstorming 
sessions organised in November, 2011 to the final 
presentation of the MDR concept to the Management 
team and the finalisation of the internal MDR report in 
the end of June, 2012. The MDR Project Members have 
been listed in Table xx (in order of the chronology of the 
interviews).  
Section 2: Innovation via Knowledge Brokerage in WBL 
explores the innovation value chain established by 
Morten T. Hansen and Julian Birkinshaw (2007) to illus-
trate the phases wherein WBL can identify its strengths 
and weaknesses with respect to organisational innova-
tion. The section will also list out the lessons learnt 
from the Position Paper and Guidelines from the EU-FP7 
BESSE project (BESSE, 2012a) and document the inter-
relationship that can be observed in the practice of 
knowledge brokerage and sustenance of organisational 
innovation. This section will offer a set of heuristics for 
innovation and the theoretical foundation within which 
the organisation of the MDR project could be exam-
ined. 
Section 3: Conceptualisation of MDR and its Organisa-
tion will start with a documentation of the process by 
which the new building philosophy encapsulated within 
MDR was finalised. It will then examine the facilitating 
and hindering factors to the process as identified by the 
interviewees. Finally, the heuristics of innovation as 
established in Section 2 would be used for a critical 
analysis of the modus operandi of the MDR project.   
Finally, Section 4: The Future of Knowledge Brokerage 
and Innovation in WBL will combine the insights gath-
ered from the theoretical foundation in Section 2 and 
its application in Section 3 to offer a set of guidelines 
that can be employed by WBL. The combination will be 
illustrated in conjugation with from the policy guide-
lines as suggested by the Position Paper (BESSE, 2012a) 
contextualised with respect to WBL.  
Innovation as a professional practice has always been 
perceived as making commercially viable use of new 
ideas, but this notion seems to be an incomplete narra-
tive. There is a plurality of factors that enable innova-
tion and many of them don’t necessarily originate from 
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Interviewee Function and affiliation Date of Interview 
Olaf Durlinger Senior Advisor wastewater infrastructure (WBL), MDR 
Project Leader and member of the BESSE team 
4th June, 2012 
Ad de Man Senior engineer (WBL) 6th June, 2012 
Jan Janssen Senior Advisor W&E (mechanical and electro-technical 
engineering; WBL) 
12th June, 2012 
Andries Vonken Innovation engineer (WBL) 14th June, 2012 
John Belleflamme Cost Engineer and Procurement Advisor (WBL) 14th June, 2012 
Roger Crousen   ––– 
Frank Verkuijlen Maintenance Engineer (WBL) ––– 
Table 25: List of the MDR Project Team Members 
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the need for commercial success. While the ultimate 
goal of an innovation might be the development of 
commercially viable new ideas, the ways to reach that 
ultimate goal requires a set of intermediary steps that 
also entail the tailoring of knowledge brokerage practic-
es to the needs of an organisational culture. This report 
in its conceptualisation combines two different activi-
ties – innovation and knowledge brokerage – to illus-
trate that an organisational interest in any of these two 
activities will potentially have similar impact on the 
work-culture of the organisation.  
Innovation is messy and any narrative of innovation is 
incomplete without tackling the ambiguity around it. 
The origins of this ambiguity lie within the fact that in-
novation is not a completely pervasive phenomenon 
and neither is it completely sporadic. While we can de-
fine processes to institutionalise innovation, we cannot 
deny that the next innovation might also originate from 
an employee’s curiosity to tinker with an organisation’s 
well-established existing products / services / process-
es. Hence, this report should not be seen as a well-
defined process that can be implemented within WBL 
to foster innovation and knowledge brokerage. Rather, 
this report and its findings should be seen as a tool-kit 
with a multiplicity of tools that can be contextually em-
ployed to enhance the organisational culture of WBL 
towards innovation and knowledge brokerage.   
Innovation via Knowledge Brokerage 
in WBL 
‘There is no universal solution for organisations 
wanting to improve their ability to generate, 
develop, and disseminate new ideas. Every firm 
faces its own challenges in this regard. 
Managers need to take an end-to-end view of 
their innovation efforts, pinpoint their particu-
lar weaknesses, and tailor innovation best prac-
tices as appropriate to address the defi-
ciencies’ (Hansen & Birkinshaw, 2007, p. 122). 
Despite WBL’s insistence on being called a company 
and its operation in a more or less business-like man-
ner, the challenges to innovation within WBL are em-
bedded within its political accountability and social re-
sponsibility as a public organisation. We have already 
established in BESSE Pilot Study WP6 (BESSE, 2011) that 
the challenges to incorporating new ideas within the 
organisational culture of WBL lie in an explicit focus on 
mitigating financial risks and a lack of knowledge bro-
kerage within the organisation. Within these limita-
tions, WBL also presents itself as a fertile ground for 
innovation with multi-disciplinarity of its employee base 
and its enthusiasm towards building the most sustaina-
ble waste water treatment plant of Europe. 
Relationship between Innovation and 
Knowledge Brokerage 
Before we begin our analysis of the MDR case study and 
the organisational culture of WBL with respect to inno-
vation, it is pertinent to establish the relationship be-
tween knowledge brokerage and innovation within or-
ganisations. In his analysis of intermediary firms that 
act as knowledge brokers between different industries 
which may either be producers or users of knowledge, 
Andrew B. Hargadon, Professor of Technology Manage-
ment at the Graduate School of Management at Univer-
sity of California, Davis, argues that, ‘Knowledge bro-
kers are modern invention factories: their output con-
sists solely of innovative solutions to novel problems. 
[...] In short, these firms seek strategic advantage by 
gaining access to a wide variety of industries. They ex-
ploit this position to learn about and link a wide range 
of existing problems and solutions, creating innovative 
solutions in the form of new combinations of these ex-
isting ideas’ (Hargadon, 1998, p. 210). But, knowledge 
brokerage is not limited to individual firms that operate 
in that capacity.  
In his introductory note of knowledge brokerage in the 
Resource File on the BESSE Project (BESSE, 2012b), 
Wiebe Bijker summarises the different aspects of 
knowledge brokerage by breaking the concept into its 
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 component words: 
 Knowledge: includes at least scientific knowledge, 
users knowledge, and (ideas for) technological in-
novation. 
 Brokerage: is the intermediating (or ‘boundary’) 
work between places (or individuals or organisa-
tions) with more knowledge and less 
knowledge’ (BESSE, 2012b, p. 10). 
Using this summarisation, we can conclude that the 
intermediating work of brokerage doesn’t necessarily 
have to carried out by an external knowledge brokerage 
firm, it could very well be carried out by employees 
within an organisation for inter-departmental brokering 
of knowledge or dissemination of knowledge from ex-
ternal sources within the organisation.  
Combining Bijker’s summarisation and Hargadon’s anal-
ysis, we argue that employees in a position to act as 
knowledge brokers within an organisation can also po-
tentially ‘exploit this position to learn about and link a 
wide range of existing problems and solutions, creating 
innovative solutions in the form of new combinations of 
these existing ideas’ (Hargadon, 1998, p. 210). In this 
sense, knowledge brokers are essential to the organisa-
tional culture of innovation for any firm.  
In the context of the MDR case study, the role of the 
MDR Project Team can also be interpreted as being one 
of knowledge brokerage apart from being the team 
working on innovations with WBL. As Andries Vonken 
specified, ‘Within the Water Board business, MDR is 
quite new because they have a history of building eve-
rything large, very robust, under the ground and inflexi-
ble. But, for me, MDR is looking a lot like the industrial 
way of building WWTPs. The industrial way of building 
is more above the ground and not for 40-50 years. [...] 
There are two different approaches depending on what 
history you have and the commercial way of building 
WWTPs... they are not as heavy in design and construc-
tion as in the Water Board sector’ (Interview, 
14/06/2012). The MDR in its conceptualisation seems 
to be a new combination of existing ideas, transposing 
the industrial way of building WWTPs onto the Water 
Board way. Hence, the MDR concept is both an innova-
tion as well as an act of knowledge brokerage.  
Characteristics of Innovative Organisations 
Before heuristically establishing a certain set of pointers 
that will enable an analysis of ways of promoting inno-
vation within WBL using the innovation value chain es-
tablished by Morten T. Hansen and Julian Birkinshaw 
(2007), we will first illustrate a set of characteristics of 
innovative organisations identified by Sandford Borins 
(2006), Professor of Public Management at the Univer-
sity of Toronto. His report ‘uses as its database large 
samples of applications to two major public manage-
ment innovation awards, one in the United States and 
the other in the Commonwealth. The experience of 
these innovators (has been} analysed to develop rec-
ommendations for aspiring public sector innova-
tors’ (Borins, 2006, p.4). We will list out the characteris-
tics of innovative organisations that he identifies and 
then contextualise them with respect to knowledge 
brokerage and innovation in WBL. 
 ‘An innovative culture needs support from the top. 
It can come in the form of establishing organisa-
tional priorities to guide innovation, recognition for 
innovators, protection of innovators from central 
agency constraints, and granting the latitude to ex-
periment’ (Borins, 2006, p. 5). With respect to sus-
tainability as a new idea for innovation within WBL, 
we have inferred a mixed response in terms of this 
support. While ideation is encouraged by the Man-
agement Team, a follow-up action beyond the es-
tablishment of sustainability as an organisational 
priority was missing. Though, the situation has 
changed dramatically with respect to the conceptu-
alisation of MDR wherein the support from the top 
was clearly visible, the establishment of this sup-
port as a norm within WBL requires further con-
cretisation. 
 ‘Increased rewards to innovative individuals may 
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include financial compensation — for example, per-
formance-related pay and gain-sharing — or non-
monetary awards or recognition’ (Borins, 2006, p. 
5). This characteristic has not been explored in our 
research explicitly, but in terms of recognition, BES-
SE Pilot Study WP6 report documents instances of 
double work done within the organisation. In this 
respect, appropriate knowledge brokerage mecha-
nisms with WBL could enable recognition of em-
ployees in terms of their work.  
 ‘Individual innovators made clear that lack of re-
sources for innovations was a serious constraint. 
One response to this is to establish a central inno-
vation fund to support innovative ideas within the 
public sector. Financial management reforms also 
create the possibility of enhanced internal funding 
for innovation within all agencies’ (Borins, 2006, p. 
5). Financial concerns are the most cited criteria by 
the Management Team in evaluating ideas explor-
ing sustainable alternatives. Even in the conceptual-
isation of MDR, one of the main drivers of the 
brainstorming sessions was reduction of costs by 10
-20%. On the other hand, none of the Project team 
members have indicated a lack of allotment of re-
sources in the organisation of the sessions for the 
conceptualisation of MDR. In this respect, using the 
MDR case study, we can conclude that WBL is will-
ing to support ideation and development of new 
ideas generated by its employees. 
 ‘Because innovation often depends on the ability to 
see things differently, diversity in terms of the back-
grounds and ways of thinking of an organisation’s 
members will enhance its innovativeness’ (Borins, 
2006, p. 5). In BESSE Pilot Study WP6 report, we 
have already established access to a multi-
disciplinary team and varieties of expertise as a fa-
cilitating factor for knowledge brokerage in WBL. 
‘WBL already has access to a multi-disciplinary team 
with members having expertise in various aspects 
of waste-water treatment plant. Though, WBL is 
not a technology developer, it has enough in-house 
expertise to evaluate options in terms of sustaina-
bility’ (BESSE, 2011, p. 27). Such a diverse employee 
base was also effectively used in the making of the 
Project Team that conceptualised MDR. WBL is very
-well equipped with respect to this characteristic of 
innovative organisations.  
 ‘Innovative organisations are effective at seeking 
out information from the outside, for example, by 
benchmarking, making site visits, and participating 
in professional networks. They are also effective at 
sharing this information internally’ (Borins, 2006, p. 
5). WBL has been participating in external forums 
and setting up very effective networks with its 
stakeholders. This can be seen explicitly in terms of 
the workshops organised in collaboration with uni-
versities such as TU Delft and other Water Boards 
such as Water Board Delfland. 
The problem for WBL lies in the internal dissemination 
of information. This aspect has been illustrated as a hin-
dering factor in the BESSE Pilot Study WP6 report. 
‘Information exchange and knowledge management 
have been cited at all hierarchical levels within WBL as 
a problem. Whether it is members of the management 
team who say that they have a limited understanding of 
the nature of the activities conducted by the team pro-
moting ‘sustainable thinking’ in WBL or it is individual 
employees who report instances of double work and 
unread documents, the problem seems to be embed-
ded in a lack of communication’ (BESSE, 2011, p. 27). 
Even during the conceptualisation of MDR, the secrecy 
around the activities of the Project Team was cited by 
all members as being problematic. Focussing on this 
characteristic will be one of the major challenges for 
WBL’s future as an innovative organisation.  
 ‘Innovative organisations draw ideas from people at 
all levels’ (Borins, 2006, p. 5). This characteristic co-
relates with the internal dissemination of infor-
mation within WBL. The WP6 report highlights the 
problems encountered by individual WBL employ-
ees as potential knowledge brokers. The common 
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 observations highlighted by the WP6 report are as 
follows: 
 ‘They do not think of themselves as being in 
a legitimate position to influence sustaina-
bility thinking within WBL. 
 This decreases their willingness to act as a 
knowledge broker on sustainability issues. 
This, in turn, does not help the first group 
of sustainability promoters. 
 To effectively incorporate sustainability 
thinking in WBL’s daily work practices, 
effective knowledge management is crucial 
to enable individual team members to 
share their ideas and research re-
sults’ (BESSE, 2011, p. 16). 
In the context of WBL, with their mission strate-
gy document clearly specifying that ‘better 
means sustainable’, this attitude towards sus-
tainability thinking can be interpreted as the 
employee attitude towards innovating sustaina-
ble alternatives in the development of WWTPs. 
In this sense, WBL will have to work towards 
encouraging and supporting ideas from people 
at all levels.  
 ‘Innovative organisations are effective at experi-
menting and evaluating their experiments. They 
recognise that failures are possible, and have low-
ered the cost to their staff of honourable failures. 
They continue with their successes and discontinue 
their failures’ (Borins, 2006, p. 5). While as a charac-
teristic this aspect of innovative organisations is 
very commonsensical, the public organisations with 
their risk aversion find this aspect to be the most 
problematic to implement and sustain. This can be 
clearly inferred from the section on The Manage-
ment Team as a potential knowledge broker in the 
WP6 report (BESSE, 2011, p. 14-15). On the other 
hand, the MDR case study offers optimism in this 
respect. With the support of the Management 
Team and the freedom to employ the Blue Ocean 
Strategy (Kim Chan & Mauborgne, 2005) referred to 
by Olaf Durlinger as ‘the green field 
method’ (Interview, 04/06/2012), the MDR concept 
was created with an explicit focus on open experi-
mentation with the design and construction of 
WWTPs. Hence, WBL’s challenge in the future 
would be to sustain such experimentation and in-
volve more of its employees into its organisational 
culture of innovation.  
The Innovation Value Chain 
Morten T. Hansen, Professor in Entrepreneurship at 
INSEAD and Julian Birkinshaw, Professor of Strategy and 
Entrepreneurship at London Business School, have de-
vised an innovation value chain which presents innova-
tion ‘as a sequential, three-phase process that involves 
idea generation, idea development, and the diffusion of 
developed concepts. Across all the phases, managers 
must perform six critical tasks—internal sourcing, cross-
unit sourcing, external sourcing, selection, develop-
ment, and companywide spread of the idea. Each is a 
link in the chain’ (Hansen & Birkinshaw, 2007, p. 122). 
Their research is a result of the ‘findings of five large 
research projects on innovation that [they] undertook 
over the past decade [1997-2007]. [They] interviewed 
more than 130 executives from over 30 multinationals 
in North America and Europe. [They] also surveyed 
4,000 nonexecutive employees in 15 multinationals, 
and [they] analysed innovation effectiveness in 120 new
-product development projects and 100 corporate ven-
turing units’ (Hansen & Birkinshaw, 2007, p. 122). Their 
framework of the innovation value chain will offer the 
theoretical foundation for our analysis of the organisa-
tional culture of innovation within WBL.  
Hansen and Birkinshaw (2007) illustrate three phases of 
process of organisational innovation in their research 
which are as follows: 
 Idea Generation: The process of generating innova-
tive ideas that can be examined for further devel-
97 
97 
 
opment. This can happen within a department, 
across departments in a company, or from outside 
the firm. 
 Idea Conversion: The process of selecting ideas that 
need to be further developed and funded within 
the organisation to create new business products 
and processes.  
 Idea Diffusion: The process of disseminating ideas 
that have been sourced, vetted, funded, and devel-
oped into relevant constituencies within the organisa-
tion to support and spread the new products, busi-
nesses, and practices across desirable geographic 
locations, channels, and ultimately customers.   
They have summarised their research results in a table 
which has been illustrated in Table 26. It explores how 
organisations can identify the weakest and strongest 
links in their innovation value chain.  
Viewing innovation as an end-to-end process rather 
than focusing on a part allows you to spot both the 
weakest and the strongest links’ (Hansen & Birkinshaw, 
2007, p. 124). 
Hansen and Birkinshaw’s  research (2007, p. 129) also 
offers a questionnaire (see Appendix II) for evaluating 
an organisation’s innovation performance. Based on 
these questions and how they are evaluated, we have 
created a set of heuristics to identify the weakest and 
strongest links within the innovation value chain of an 
organisation that are applicable for WBL. We will list 
them out with respect each of the phases and later in 
Section 4: The Future of Knowledge Brokerage and Inno-
vation in WBL, we will use them for our analysis of the 
innovative potential of WBL. 
These heuristics will first be analysed theoretically in 
combination with the lessons learnt from the BESSE 
project to establish how insights into KB offered by BES-
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  Idea Generation Conversion Diffusion 
  In-House 
  
Cross-
Pollination 
External 
  
Selection Development Spread 
  Creation with-
in a depart-
ment 
Collaboration 
across depart-
ments 
Collaboration 
with parties 
outside the 
firm 
Screening and 
initial funding 
Movement 
from idea to 
first result 
Dissemination 
across the 
organisation 
Key Ques-
tions 
Do people in 
our unit cre-
ate good ideas 
on their own? 
Do we create 
good ideas by 
working 
across the 
company? 
Do we source 
enough good 
ideas from 
outside the 
firm? 
Are we good 
at screening 
and funding 
new ideas? 
Are we good 
at turning 
ideas into via-
ble products, 
businesses, 
and best prac-
tices? 
Are we good 
at diffusing 
developed 
ideas across 
the firm? 
Key 
Performance 
Indicators 
Number of 
high-quality 
ideas generat-
ed within a 
department. 
Number of 
high-quality 
ideas generat-
ed across de-
partments. 
Number of 
high-quality 
ideas generat-
ed from out-
side the firm. 
Percentage of 
all ideas gen-
erated that 
end up being 
selected and 
funded. 
Percentage of 
funded ideas 
that lead to 
revenues; 
number of 
months to 
first sale. 
Percentage of 
penetration in 
desired mar-
kets, channels, 
customer 
groups; num-
ber of months 
to full diffu-
sion. 
Table 26: The Innovation Value Chain: An Integrated Flow 
 SE can be co-related with organisational innovation per-
formance with respect to WBL.  
The Lessons Learnt on KB from BESSE vis-à-
vis the Innovation Value Chain 
The Position Paper (BESSE, 2012a, p. 22-28) offers a de-
tailed analysis of the lessons learnt from the BESSE pro-
ject. In this report, we will illustrate these lessons learnt 
and highlight their relevance vis-à-vis the phases speci-
fied by the innovation value chain as established in Sec-
tion 2.2. We will first deal with the complete innovation 
value chain and then, each of the phases sequentially 
and identify the lessons learnt that are applicable for 
both of them.  
In the context of the complete Innovation Value Chain, 
we have identified a set of general lessons learnt that 
can be applied to all the phases of the innovation pro-
cess. For innovation to be a cultural characteristic of an 
organisation, the following lessons learnt should be 
seen as a starting point for understanding and applying 
KB processes within that organisation.  
 Knowledge brokerage is a widespread social pro-
cess. KB should be understood as ‘a widespread 
and continuous social process, normally carried 
out—often without realising it—by people other 
than professional knowledge brokers such as, for 
example, researchers, utilities managers and opera-
tors, civil society representatives, local authorities 
and technology suppliers’ (BESSE, 2012a, p. 22). 
This lesson reiterates our initial claim that knowledge 
brokerage is not necessarily an activity orchestrated 
by professional KB firms but can be carried out indi-
vidual employees of any organisation.  
 Knowledge brokerage by itself is not sufficient for 
innovation to take place. The pilot projects organ-
ised under BESSE have shown that ‘the implemen-
tation of knowledge brokering actions is not 
enough to reverse the current trend of opposition 
to innovation in sanitation. [...] The factors underly-
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Components: Heuristics: 
In-house idea generation  Discussion on novel ideas among employees is directly related to the organisational culture of a firm 
that can either encourage it or discourage it. 
 For successful innovation within firms, employees need to be inclined towards coming up with good 
ideas on their own. 
Cross-pollination among 
departments 
 Innovation project teams should ideally involve team members from different departments. 
 For successful innovation within firms, employees should be enthusiastic towards collaboration on 
projects across departments. 
External sourcing of ideas  Employees should beware of ‘not-invented-here’ attitude, which implies that ideas from outside 
aren’t considered as valuable as those invented within. 
Selection  The rules for investment in new projects and ideas should be well-established, transparent and easy 
to negotiate. 
 Organisations should be open to the fact that investment in new ideas can be a risky endeavour. 
Development  Projects involving development of new ideas should have a set timeframe and they should be accom-
plished within it. 
 Organisations should be flexible enough to abandon projects and switch to the ones that offer more 
traction in developing business. 
Diffusion  The timeframe for the roll-out of the new product/business after its development should be as small 
as possible. 
 The dissemination of the new product should happen across all possible channels and geographical 
regions as applicable. 
Table 27: Heuristics for each Phase of the Innovation Value Chain 
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ing the lack of innovation in sanitation are deep and 
widespread. It would be illusory and unrealistic to 
imagine that innovation can be achieved only 
through knowledge brokerage’ (BESSE, 2012a, p. 22
-23). While knowledge brokerage is essential to the 
innovation value chain, it should not be seen as a 
universal solution to making an organisation inno-
vative.  
 Knowledge brokerage is necessary for innovation. 
We have already dealt with this lesson in the Intro-
duction of this report with a special mention.  
 Systemacity. ‘Knowledge brokerage has a better 
chance of success if it is part of a systematic effort, 
which takes into account all aspects involved, which 
is continuous over time and which, as far as possi-
ble, follows a plan of action’ (BESSE, 2012a, p. 23). 
Borins (2006, p. 9-11) in his report on challenges to 
innovation within public organisations has also 
identified a similar systems approach to be one of 
the building blocks for innovation. In this context, 
this report with a systematic view on innovation as 
phases will offer a comprehensive analysis of how 
individual lesson learnt on KB processes are applica-
ble to different phases of innovation. 
 Integration. KB ‘works best when sanitation stake-
holders are part of an integrated process, creating 
interaction and fostering negotiation’ (BESSE, 
2012a, p. 23-24). This insight can be seen as synon-
ymous with the observation made by Rosabeth 
Kanter, Professor at Harvard Business School spe-
cialising in strategy, innovation, and leadership for 
change that ‘regardless of the origin of innovations, 
they inevitably send out ripples and reverberations 
to other organisational units, whose behaviour may 
be required to change in the light of the needs of 
innovations, or whose cooperation is necessary if 
an innovation is to be fully developed or exploit-
ed’ (Kanter, 1988, p. 171). Integration remains a 
necessary condition for both innovation as well as 
KB.  
 Adaptation of scale. The scale of KB interventions 
can range from a single department and an organi-
sation to a network of organisations and even 
whole sections of society (BESSE, 2012a, p. 24). 
Hence in the context of WBL, it becomes essential 
to contextualise the lessons learnt about KB to the 
scale at which they are applicable. Hence, after this 
point, we will explore each of the phases of the in-
novation value chain sequentially and identify les-
sons that are applicable for each of them.  
With respect to Phase 1: Idea Generation, the focus of 
innovation management is on coming up with new ide-
as that need to be developed. This can be done via in-
house idea generation within a department, cross-
pollination among departments or sourcing of ideas 
from outside the organisation. One of the general les-
sons learnt on KB that is applicable to this phase is the 
plurality of perspectives. ‘Experimentation has shown 
that brokerage can be improved by looking at problems 
and knowledge from different angles and perspec-
tives’ (BESSE, 2012a, p. 27). In this context, a new idea 
may emanate from a diversity of viewpoints that are 
applied as a problem-solving methodology. We will now 
break up the process of the Idea Generation into its 
three components and analyse which lessons are appli-
cable at what scale: 
 In-House Idea Generation: With respect to collabo-
ration within a department of an organisation, two 
of the lessons listed in the report are of primary 
importance. 
 Reflexivity. ‘Knowledge brokerage works 
well if it can improve reflexive capacity in 
sanitation actors, i.e. a more open attitude 
towards the discussion of problems and an 
awareness of the importance of knowledge 
to solve them’ (BESSE, 2012a, p. 25). This 
open attitude is important at the level of 
employees within a department because 
once it is appropriated at this level, such 
reflexivity will automatically emerge in inter
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 -departmental collaborations as well as 
while working with external organisations.  
Related heuristic from Section 2.2: For suc-
cessful innovation within firms, employees 
need to be inclined towards coming up with 
good ideas on their own. 
 Exploiting the local dimension. ‘In pro-
moting knowledge brokerage, we have 
seen how important it is to capitalise on the 
local dimension’ (BESSE, 2012a, p. 28). Dis-
cussions about the uncertainty of new ideas 
require the comfort of familiarity between 
people. Within organisations, it is impera-
tive to look within a department for new 
ideas first before going into the unfamiliar 
space of other departments and external 
sources of inspiration. Though, it may be 
necessary at times to collaborate with the 
outside world, a primary intra-department 
focus will encourage trust and recognition 
within the department. 
Related heuristic from Section 2.2: Discus-
sion on novel ideas among employees is 
directly related to the organisational culture 
of a firm that can either encourage it or dis-
courage it.  
 Cross-pollination among departments: With respect 
to inter-departmental collaboration, the following 
two lessons listed in the report should be consid-
ered. 
 Plurality of knowledge. ‘Any sanitation in-
tervention requires different fields of 
knowledge and not only knowledge of sci-
entific or technological nature. [...] In fact, 
what became clear is that scientific and 
technological knowledge is becoming in-
creasingly dependent on other types of 
knowledge (procedural, organisational, so-
cial, regulatory, etc), without which the sci-
entific knowledge is more or less use-
less’ (BESSE, 2012a, p. 25). The insight that 
needs to be recognised with this lesson is 
that the problems that an organisation such 
as WBL faces often require a multi-
disciplinary effort and collaboration across 
departments.  
Related heuristic from Section 2.2: Innova-
tion project teams should ideally involve 
team members from different departments. 
 Participatory Approach. ‘Knowledge bro-
kerage cannot be accomplished ‘from 
above’. The simple dissemination of 
knowledge does not work. A participatory 
approach is needed — one that facilitates 
the personal and emotional involvement of 
everyone. [...] By planning, designing and 
acquiring new knowledge together, it is 
easier for stakeholders to establish owner-
ship of the initiative, and to get involved in 
reducing opposition and obstacles.’ (BESSE, 
2012a, p. 26). In this sense, collaboration 
across different departments of a firm be-
comes quintessential for the generation of 
new ideas and their further development.  
 Exploiting the local dimension. This lesson 
has to be reiterated here again because the 
scale of the application of this lesson has 
changed. While looking for ideas, it is again 
imperative to look within the organisation 
first before looking at external sources of 
inspiration. It will encourage confidence, 
trust and recognition among employees 
within the organisation and lead to a more 
fertile foundation for discussion with inter-
nal ownership of ideas.  
Related heuristic from Section 2.2:  For suc-
cessful innovation within firms, employees  
should be enthusiastic towards collabora-
tion on projects across departments. This 
heuristic can be seen as a combination of 
the lessons b. Participatory Approach and c. 
Exploiting the local dimension. 
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 External sourcing of ideas: With respect to collabo-
ration with parties outside the firm, the following 
lesson is the most applicable. 
 Convergence of supply and demand: 
‘Those who seek new knowledge do not 
always know what knowledge they are ac-
tually looking for, while those offering new 
knowledge do not know exactly for what 
and whom it will be useful’ (BESSE, 2012a, 
p. 24). KB as an activity is precisely targeted 
towards this problem. In this sense, the ide-
as external to the organisation that are ulti-
mately used for innovative solutions to a 
problem might not necessarily be created 
for solving that particular problem. Hence, 
it becomes essential for employees to be 
open to external ideas and broaden their 
sense of how to use them so that they do 
not disregard external ideas that don’t nec-
essarily address the problem at their hands.  
Related heuristic from Section 2.2: Employ-
ees should beware of ‘not-invented-here’ 
attitude, which implies that ideas from out-
side aren’t considered as valuable as those 
invented within. 
With respect to Phase 2: Idea Conversion, attention is 
given to the screening and funding of new ideas that 
exhibit potential after Phase 1 and their development 
into viable products, services or businesses. We will 
again break down this phase into its constituent com-
ponents and look at each of them individually. 
 Selection: The following lessons from the report are 
useful in the context of screening and funding of 
new ideas. 
 Preliminary analysis of knowledge needs: 
This lesson has been illustrated using the 
WBL case study in the Position paper. 
‘More effective action can be achieved by 
conducting a preliminary analysis of the 
cognitive needs of all stakeholders 
(Maastricht) by using different instruments 
(meetings, production and discussion of 
documents, in-depth interviews), so that 
knowledge needs may be determined in 
advance as accurately as possible’ (BESSE, 
2012a, p. 26). The screening of new ideas 
would be easier if the firm is already aware 
of its knowledge needs. A dissemination of 
this preliminary analysis within the firm 
would enable a more transparent mecha-
nism of evaluating the ideas generated 
within the firm. 
 Transparency: ‘The approaches based on 
transparency and full information sharing 
among stakeholders were found to be the 
most effective tools for building cohesion 
around technology transfer’ (BESSE, 2012a, 
p. 28). This insight is equally applicable to 
building cohesion around screening and 
funding of new ideas within a firm.  
Related heuristic from Section 2.2: The 
rules for investment in new projects and 
ideas should be well-established, transpar-
ent and easy to negotiate. This heuristic can 
be seen as a combination of the lessons a. 
Preliminary analysis of knowledge needs 
and b. Transparency.  
 Monitoring: The position paper promotes 
monitoring as a periodic activity involving 
all the stakeholders. With respect to WBL, 
the scale of the application of this lesson 
should first be considered at the level of 
internal monitoring. Monitoring ‘highlights 
the actions already carried out and what 
remains to be done; secondly, it means that 
problems, opposition, conflicts or differ-
ences of opinion can be spotted and dealt 
with at an early stage’ (BESSE, 2012a, p. 
28). Periodic internal monitoring will enable 
a better understanding of the new ideas 
being discussed within the organisation and 
102 
 would enable a faster screening of these 
ideas. Monitoring also implies that KB activ-
ities are prone to situations of opposition, 
conflicts and differences of opinions and 
hence, they are not risk-free in their appli-
cation. Similar situations will be encoun-
tered while screening and funding new ide-
as. In this sense, both of these activities are 
a risky endeavour.   
 Related heuristic from Section 2.2: Organi-
sations should be open to the fact that in-
vestment in new ideas can be a risky en-
deavour. 
 Development: For concretisation of ideas into via-
ble products, businesses, services or an organisa-
tional way of operating, the following lessons learnt 
are the most useful. 
 Iterative interaction: ‘It is impossible to 
transfer complex knowledge through single, 
individual meetings or initiatives’ (BESSE, 
2012a, p. 27). Whether it is sharing of new 
knowledge or development of screened 
ideas into viable products, the processes 
that enable these activities (meetings, 
workshops, brainstorming sessions, etc.) 
require time in terms of understanding the 
problems that they address and the viability 
of their application. But, these processes do 
need a well-established timeframe within 
which they need to be accomplished, so 
that the results of the application of new 
knowledge and the development of 
screened ideas are visible and recognised 
within the firm. A good estimation of the 
time required for these processes is essen-
tial for the innovation performance of an 
organization. 
 Related heuristic from Section 2.2: Projects 
involving development of new ideas should 
have a set timeframe and they should be 
accomplished within it. 
 Flexibility: ‘Adopting a flexible approach 
that proceeds by trial and error seems to be 
the most effective method when the situa-
tion is one of opposition and conflicting 
interests such as that of brokering 
knowledge in sanitation’ (BESSE, 2012a, p. 
27). This insight can also be seen as a way 
of negotiating which ideas are funded and 
developed into viable products. 
Related heuristic from Section 2.2: Organi-
sations should be flexible enough to aban-
don projects and switch to the ones that 
offer more traction in developing business. 
With respect to Phase 3: Idea Diffusion which implies 
spreading the developed ideas within and outside an 
organisation, the focus is on leveraging the network of 
stakeholders of a firm to facilitate the appropriation of 
an innovative solution. The Position Paper (BESSE, 
2012a) also offers a set of lessons learnt in this regard 
which have been mentioned below: 
 Brokerage case studies. It is ‘useful to identify the 
obstacles and enablers encountered by brokerage 
in previous experiences, so as to anticipate any 
problems in the new situation’ (BESSE, 2012a, p. 
26). Previous experiences with the roll-out of inno-
vative solutions or new knowledge should be con-
sidered a primary source of information with re-
spect to estimating how individual stakeholders 
within the network in which the firm operates will 
react to a new fully-developed business plan re-
sulting from Phase 2.  
 Brokerage survey. ‘A useful tool to facilitate 
knowledge brokerage is to explore — through a 
series of preliminary meetings — the views of 
different stakeholders’ (BESSE, 2012a, p. 26). One 
of the ways of approaching the network of an or-
ganisation and influence their willingness to appro-
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priate an innovative solution is to simplify the idea 
of the solution and gauge how these stakeholders 
react to the possibility of a full-fledged implementa-
tion of the idea. It will enable identification of key 
players within different organisations involved who 
can influence the decision-making processes 
around appropriation of the idea.  
 Visibility of the benefits of new knowledge. ‘One 
of the most effective instruments was the organisa-
tion of demonstrations to give a ‘concrete’ form to 
the benefits of the new knowledge to be intro-
duced’ (BESSE, 2012a, p. 28). The visibility of the 
benefits of a new idea is the simplest way of ensur-
ing its appropriation. In this sense, the time taken 
for the roll-out and the scale of its application be-
come important factors for consideration. The less-
er the time taken and the bigger the scale, the 
better is the visibility of the benefits of the innova-
tion.   
Related heuristic from Section 2.2:  
The timeframe for the roll-out of the new product/
business after its development should be as small as 
possible. 
The dissemination of the new product should hap-
pen across all possible channels and geographical 
regions as applicable. 
 Transparency. This lesson needs to be reiterated 
here again because again the scale of its application 
has expanded from within the organisation to the 
network of stakeholders within which the organisa-
tion operates. Building cohesion on the appropria-
tion of innovative solutions requires transparency in 
sharing information about how the solution works 
and its advantages as well as disadvantages. Trans-
parency and full information exchange should be a 
norm for any organisation willing to enhance their 
innovation performance.  
To conclude this section, our illustration of the lessons 
learnt within the sequential, three-phase process of 
innovation has been summarised in Table 4.  
While offering an alternative classification of lessons 
learnt from BESSE in Table 4, we are offering a different 
interpretation of how the lessons learnt on KB can be 
contextualised with respect to promoting innovation 
within a firm. Reverting back to the quote with which 
we started this section, just as ‘there is no universal 
solution for organisations wanting to improve their abil-
ity to generate, develop, and disseminate new 
ideas’ (Hansen & Birkinshaw, 2007, p. 122), there is also 
no single interpretation of the implications of these les-
sons learnt that will have universal application. Each 
firm/network of organisations needs to contextualise 
the implications of these lessons with respect to their 
own organisational/network culture. In this respect, we 
have created a theoretical framework as to how these 
implications can be rationalised within the Innovation 
Value Chain. The rest of the sections of this report will 
explore how this framework could be applied to the 
organisational culture of WBL. 
Conceptualisation of MDR and its              
Organisation 
Before illustrating the nature of MDR and how it was 
organised within WBL, it is necessary to understand the 
MDR can only be seen as a specific case study of the 
application of the Innovation Value Chain and does not 
accommodate for all the constituent components of its 
phases.  
MDR was conceptualised by a Project Team which had 
members from different departments of WBL and is 
representative of the component of Cross-pollination 
among departments within the Idea Generation phase. 
The component of In-house Idea Generation is not 
clearly visible in MDR and we will not offer any insights 
on this component using this case study. On the other 
hand, MDR shows clear signs of engagement with the 
outside world for sourcing ideas and hence, we will ex-
plore how the component of External sourcing of ideas 
worked in this context.  
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Generally Applicable Lessons Learnt with respect to all the Phases of Innovation 
KB is a widespread social process 
KB is necessary for innovation. 
Systemacity 
KB by itself is not sufficient for innovation to take place. 
Integration 
Adaptation of scale 
Phase Constituent 
components 
Lessons Learnt Heuristics 
Idea Genera-
tion 
In-house idea 
generation 
Reflexivity For successful innovation within firms, employ-
ees need to be inclined towards coming up with 
good ideas on their own. 
Exploiting the local dimension Discussion on novel ideas among employees is 
directly related to the organisational culture of a 
firm that can either encourage it or discourage it. 
 
  
Cross-
pollination 
among depart-
ments 
Plurality of knowledge Innovation project teams should ideally involve 
team members from different departments. 
Participatory Approach For successful innovation within firms, employ-
ees should be enthusiastic towards collaboration 
on projects across departments. 
Exploiting the local dimension 
External 
sourcing of 
ideas 
Convergence of supply and de-
mand 
Employees should beware of ‘not-invented-here’ 
attitude, which implies that ideas from outside 
aren’t considered as valuable as those invented 
within. 
Idea Conver-
sion 
Selection Preliminary analysis of 
knowledge needs 
The rules for investment in new projects and 
ideas should be well-established, transparent 
and easy to negotiate. Transparency 
Monitoring Organisations should be open to the fact that 
investment in new ideas can be a risky endeav-
our. 
Development Iterative interaction Projects involving development of new ideas 
should have a set timeframe and they should be 
accomplished within it. 
Flexibility Organisations should be flexible enough to aban-
don projects and switch to the ones that offer 
more traction in developing business. 
Idea Diffu-
sion 
Spread Brokerage case studies   
Brokerage survey 
Visibility of the benefits of new 
knowledge 
The timeframe for the roll-out of the new 
product/business after its development should 
be as small as possible. 
The dissemination of the new product should 
happen across all possible channels and geo-
graphical regions as applicable. 
Transparency   
Table 28: Lessons Learnt on KB from BESSE vis-à-vis the Innovation Value Chain 
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For Idea Conversion phase, the component of Selection 
cannot be adequately addressed using this case study 
because the Project Team was given a very specific task 
of focusing on the design of the WWTP and coming up 
with a new building philosophy. During the interviews, 
the team members also did not specifically illustrate the 
presence of a plurality of ideas around the conceptuali-
sation of this building philosophy. They indicated that 
the development of MDR was a process of incremental 
additions wherein the broad ideas initiated by the di-
rector of WBL were slowly concretised. Hence, the pro-
cess of screening ideas and the reasons for abandoning 
ideas that didn’t work in the context of MDR cannot be 
illustrated. We will illustrate the component of Develop-
ment in this respect and illustrate the kind of support 
provided by the Management to the Project Team.  
Ultimately, the MDR concept is still within the Idea 
Diffusion phase. We will highlight the activities of the 
Project Team and the Management for this phase and 
the uncertainty of the activities to follow that have 
been indicated by the Project Team.  
What is MDR? 
‘MDR is not a new concept for a certain kind of 
technology [with respect to WWTPs]. So, we 
are not going to build something completely 
new. It’s more of a new concept in building and 
designing [a wastewater treatment] 
plant.’ (Interview with Olaf Durlinger, 
04/06/2012) 
The MDR concept is primarily a new way of designing 
WWTPs that originates from the context of the follow-
ing requirements: 
 ‘Ability to make adaptations to the design of the 
WWTP to accommodate the technological innova-
tions in the field as quickly as possible. 
 To make the lifecycle of a WWTP including its build-
ing as well as maintenance as cheap as possible. 
 To reduce the time it takes to build or change the 
design of a WWTP’ (Interview with Olaf Durlinger, 
04/06/2012). 
In this context, the WBL report on MDR and its develop-
ment as a business case (WBL, 2012) begins by intro-
ducing MDR in a direct opposition to traditional WWTP. 
It states that unlike traditional sewage treatment 
plants, the modular nature of the MDR makes it possi-
ble to build municipal and industrial wastewater treat-
ment systems in a flexible, inexpensive, and sustainable 
way to adapt to the changing environmental conditions 
and quickly respond to innovations (WBL, 2012, p. 8). 
This modularity is embedded within the design and the 
construction of the plant which is divided into three 
major parts: 
 The Feed Step (which will be referred to in this re-
port as the Front-train) 
 The Purification Step (referred to as the Mid-train) 
 The Follow-up Step of treating effluents (referred to 
as the End-train) (WBL, 2012, p. 17) 
The WBL report argues that the innovative nature of 
the MDR is expressed primarily in the design and con-
struction of the Front-train and the Mid-train of the 
installation. These steps are then described in detail 
and subjected to a financial analysis for consideration 
by the Management. The End-train is summarized as a 
possibility for further research and is not included in the 
financial considerations (WBL, 2012, p. 17).  
The Front-train is characterised by the following ele-
ments (WBL, 2012, p. 17-18): 
 A central channel which connects the sewage flow 
between the machines and apparatus. 
 The machines and devices branches into the cen-
trally installed gutter. This allows these machines to 
be moved and replaced quickly and easily based on 
the so-called Plug and Play principle. This arrange-
ment also enables the branches to be temporarily 
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 The central channel is made up of canvas parts of 
fixed length and shape; 
 Terminals on the channel have the same dimen-
sions; 
 The machines at the terminals are similar to the 
ones at any conventional sewage treatment plants. 
There are no special machine adjustments that are 
required in implementing MDR. 
 Overhead installation 
The Mid-train, which includes the biological purification 
step and a buffer pool, is characterised by the following 
elements (WBL, 2012, p. 18-19): 
 The ratio of biological and mechanical treatment is 
flexible; 
 Techniques that have been considered for imple-
mentation using MDR are Ulbas-UCT, Nereda and 
MBR; 
 Multi-use tanks: Instead of a single tank with com-
partments of fixed dimensions, customisable sepa-
rate tanks for individual functions are advocated. 
These separate tanks can be designed using more 
durable materials, because the dimensions of the 
tanks are smaller than those of the combined tanks. 
 Flexible tank size: The tanks are made modular by 
the use of segments. For the building materials that 
could be used to build these segments, concrete, 
steel, stainless steel, wood, etc. have been consid-
ered. The tank segments that have a long lifetime (> 
40 years) have been proposed to be reusable for 
tank construction in other locations or for a tank 
with other dimensions in the same location 
 Flexible buffer pool (for processing first flush); 
 Overhead installation. 
And finally, the End-train, which includes components 
with downstream techniques of effluent processing, is 
characterised by the following elements (WBL, 2012, p. 
18): 
 Linking of modules for the delivery of various types 
of water, together with a gutter; 
 Transportable modules; 
 Modules on the principle Plug and Play; 
 Overhead installation. 
The objective of this report is primarily to showcase the 
process of conceptualisation of MDR rather than evalu-
ating the potential of this innovation. Therefore, we will 
not delve into a detailed analysis of the design specifi-
cations, the financial considerations and the business 
case as illustrated by the WBL report (WBL, 2012, p. 19-
34). Hence, after providing a brief overview of the con-
cept and its design components, we will now document 
the process of its development.  
Note: The original WBL report (WBL, 2012) is in Dutch 
and this report offers free translations of the content of 
that report in English. The page numbers at which the 
original content is written in the WBL report have been 
indicated in every reference to the report.  
Conceptualisation of MDR 
The process of the development of MDR can be divided 
into two separate brainstorming sessions: 
 Brainstorming sessions at Spa, Belgium organized in 
the month of November, 2011 
 Sessions aimed at concretisation of the design of 
the MDR plant at the WBL office in Roermond, 
starting from February, 2012 up till its final presen-
tation to the Management Team on 30th April, 
2012. 
There were other spaces such as Pastorie in Roermond 
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where a few sessions were held in January, 2012 and 
the concept was further discussed after Spa. But the 
team members indicated that substantial work on the 
conceptualisation of MDR was done during these two 
sessions and hence, the focus of our analysis will be on 
these two sessions.  
The MDR project team composition shows that mem-
bers had different levels of engagement with the over-
arching scope of work that MDR entailed before they 
started working on the concept together: 
 There were members who had been thinking along 
the lines of sustainability in building and maintain-
ing WWTP before the sessions at Spa were organ-
ised. Ad de Man mentioned in his interview that 
‘Guus had a few ideas in this direction and Olaf 
talked to us several times… Do you have ideas 
about that? I made some suggestions about what is 
possible and we all were making drawings about 
design of WWTP and the kinds of affluent water 
that we can create. [...] I worked with Olaf and we 
made an appointment with another Water Board at 
Delfland. Then we realized that when we focus on 
sustainability, on different affluent qualities, new 
nutrient recovery… We also had a kind of, let’s say, 
knowledge development’ (Interview, 06/06/2012). 
Ultimately, as the session at Spa began, only two of 
the members of the team (Olaf and Ad) which had 
initial discussions with Delfland Water Board were 
invited to these sessions.  
 There were members, such as Jan Janssen, who had 
a separate meeting with the director of WBL on 
what the sessions at Spa were going to be about. 
Janssen indicated that he was given a general idea 
of what the discussions were going to be about 
(Interview with Jan Janssen, 12/06/2012).  
 Others indicated that there was very little pre-
information about what was to be done at the ses-
sions. As Andries Vonken said in his interview, ‘We 
were told that Guus has a few ideas about construc-
tion of a new Waste Water Treatment Plant and I 
knew that it had something to do with our focus on 
green eco-friendly Waste Water Treatment Plant. 
But, there was nothing specific that was discussed 
beforehand. We were told that there would be a 
kick-off meeting and we had to prepare something 
for it’ (Interview, 14/06/2012). 
 Finally, John Belleflamme was initially not a part of 
the MDR project team and he was invited towards 
the end of the Spa session for an evaluation of ex-
pected costs in designing an MDR (Interview with 
John Belleflamme, 14/06/2012).  
Sessions at Spa, Belgium 
The general structure of the meetings that were organ-
ised at Spa could be divided into two broad categories. 
The first were meetings that involved the presence of 
other people apart from the MDR project team, such as 
the initial kick-off meeting on the first day which had 
members of the Management Team, and evaluation 
meetings that were held at the end of the day which 
also involved Management Team members and work-
shops with external experts such as the one organised 
on different kinds of building materials for WWTPs. The 
second were brainstorming sessions within the MDR 
team members facilitated by an external co-ordinator. 
These sessions spanned for a period of two-three hours 
in one sitting. Since the members were living in the 
same place, they extended into the night even after 
dinner. Remembering these interactions, Janssen said 
that, ‘The best ideas come after lunch and after din-
ner’ (Interview, 12/06/2012). 
The session at Spa began with an introductory session 
presided over by the director who laid out the founda-
tion of what the concept of MDR should focus on. He 
offered a preliminary set of broad themes along which 
he expected the MDR project team members to brain-
storm. These themes were as follows: 
 Modularity 
 Plug and Play 
 Flexibility 
 Work Culture of MDR plants 
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 Jan Janssen believed that among these themes, 
‘flexibility was the most important theme for 
us’ (Interview, 12/06/2012). 
This introduction was followed by five-minute presenta-
tions by each member of the MDR Team about the ini-
tial set of ideas that they have about modular building 
of WWTPs. Each member made a different presenta-
tion; one of them highlighted the modular construction 
of big cranes at construction sites and another one 
showcased how a component of the WWTP that can be 
made in a modular way. Ad de Man just highlighted the 
reaction that engineers get when they come up with 
something new. He argued that the response that engi-
neers get about implementing their ideas is always, 
‘Tomorrow’ (Interview, 06/06/2012). Jan presented a 
photograph of a modular electrical cabin which is used 
in a traditional WWTP. The cabin is usually placed verti-
cally with individual plug and play modules that can be 
replaced quickly. ‘Just for a brainstorm, I felt that if we 
look at this cabin horizontally, we will have a represen-
tation of modularity that we would like from MDR. My 
intention was not to show that a WWTP can be built 
this way, I was just trying to change the way people 
thought about things without taking them for 
granted’ (Interview with Jan Janssen, 12/06/2012). 
The session progressed within the multiplicity of ideas 
that the team members had around the design philoso-
phy of building MDR and was then streamlined into a 
set of questions that the week of sessions at Spa should 
answer: 
 ‘What is the framework and it’s components for 
MDR? 
 What kind of building materials do you use? 
 Where can it be placed in Limburg?’ (Interview with 
Ad de Man, 06/06/2012) 
This marks the beginning of the second category of ses-
sions organised at Spa. In order to answer the first 
question, a mind map of the individual components 
that make up a traditional WWTP was created on the 
first day itself. ‘We broke down the complete process of 
making WWTP. And then, we started with the Front-
train [followed by] biological treatment using Nerada 
[and] chemical treatment... We didn’t consider energy. 
[The main question was how] can we transform the tra-
ditional WWTP into a MDR? 
 For Front-train, it was the container idea 
[components such as filters, sand-traps etc. should 
be constructed such that they could be fitted into 
ship containers].  
 Then we started thinking about biological treat-
ments and the design of tanks. Tanks were made 
into segments.  
 With this list [established by the mind map], we 
started to transform aspects of WWTP into the 
MDR concept and with [the size of the WWTP be-
ing] 20,000 p.e. [Population Equivalent (p.e.) is the 
number expressing the ratio of the sum of the pol-
lution load produced during 24 hours by industrial 
facilities and services to the individual pollution 
load in household sewage produced by one person 
in the same time] it was a lot easier’ (Interview with 
Jan Janssen, 12/06/2012). 
Innovations with respect to the second question could 
not be discussed at great length. A workshop was orga-
nized in this regard with an expert on building materi-
als. Ad de Man observed that this workshop was ‘very 
difficult for us. When the speaker went away, I asked 
the group if they understood what he was saying. [The 
response was] ‘No’ or ‘Yes, little bit’. So we decided to 
mail him saying, ‘Thank you for a nice presentation but 
now we have a problem. We have to build this kind of 
thick tanks… what do you advice? What building mate-
rial should we use?’ And he could not answer that ques-
tion’ (Interview, 06/06/2012). Jan Janssen qualified the 
answer that he gave by mentioning that, ‘He told us 
that I only know that it shouldn’t be con-
crete’ (Interview, 12/06/2012). In this respect, Andries 
Vonken highlighted a prospect for the future of discus-
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sions on green-thinking and MDR, ‘With respect to 
green thinking, well [MDR] uses energy and is built from 
steel and concrete so, I think it needs some more atten-
tion in that respect’ (Interview, 14/06/2012). 
With respect to the third question, Ad De Man said 
that, ‘we took a map of our province and all the sewer 
systems. The first thing we thought about was what will 
be size of this treatment plant. Is there [a] minimum 
size? [Ultimately, we concluded that] we could build 50 
MDRs. The capacity doesn’t necessarily have to be big, 
it can also be small’ (Interview, 06/06/2012). With re-
spect to the size of the MDR plant, Jan Janssen ex-
plained that, ‘Every day one of the Management Team 
members came over. And we made presentations [to 
them]. They asked why 20,000 p.e. and we said that it 
was just a mindset. Generally WWTP handle some-
where around 60,000 to 70,000 p.e. of wastewater. We 
chose a smaller capacity because it made the design 
easier and to get some results’ (Interview, 12/06/2012).   
With this brief outline of the organisation of the ses-
sions at Spa, we will move onto the next set of sessions 
at WBL. More detail with respect to these sessions will 
be illustrated in the facilitating and hindering factors for 
the brainstorming sessions. To conclude, these sessions 
were primarily focussed on concretising concepts rather 
than the actual design of the MDR plant. For example, 
Jan Janssen mentioned that, ‘In the original designs, the 
Front-train was very different and rest was the same. 
We made the Front-train only in blocks. It wasn’t as far 
designed as it is now. We didn’t detail out the blocks in 
Spa. Already the thought of containers was there but 
not exactly how it should be designed’ (Interview, 
12/06/2012). The same can be inferred with respect to 
the cost estimation of building MDR. John Belleflamme 
indicated that he was not very certain if the costs would 
be low because there wasn’t enough time to do de-
tailed calculations (Interview, 14/06/2012). In this re-
spect, Olaf Durlinger clarified that, ‘It was a kind of a 
guess. But, not a wild guess. We really tried to estimate 
how much time it would take to build installations 
above the ground. Well I said… what do we think about 
these goals set by Guus. Do we think that the yearly 
cost will reduce? Yes. Can we make the construction 
modular? Yes. And this is how we felt. We were not 
sure about it then’ (Interview, 04/06/2012). 
Sessions aimed at concretisation of the design of an 
MDR plant at the WBL office in Roermond 
‘At first, I thought it should be a concept. But, 
Guus asked a question, ‘what do you see when 
you walk through an MDR?’ And I thought, this 
is a very different question’ (Interview with Jan 
Janssen, 12/06/2012). 
The results of the brainstorming sessions at Spa were 
presented to the Management Team in December. As 
the quote by Jan suggests, a decision was ultimately 
taken to think about the complete design specifications 
of MDR and evaluate the costs of its operations. There 
were a few sessions that were organised in Pastorie, 
Roermond in this direction, but they didn’t work very 
well. As Andries Vonken explained, ‘You are far from 
home; you don’t have the utilities you need; you don’t 
have all the information because I have my books... I 
have all the stuff here. [...] So, I think I was the one in 
Pastorie who asked why can’t we do this in a separate 
floor in WBL. It takes discipline to keep your daily work 
separate from MDR. But it can be done’ (Interview, 
14/06/2012). 
Finally an initial plan of completing the design specifica-
tions of the MDR plant within 15 days was approved by 
the Management Team. ‘But, it turned out to be 50 
days’ (Interview with Andries Vonken, 14/06/2012). The 
work began with creation of an excel sheet that was 
progressively filled out as the concept was further de-
tailed. The team filled out initial placeholders for goals 
that were important to the design of the MDR and 
then, the document became the reference point for 
everyone. ‘So that everyone is clear about priorities and 
the demands on the design. This document was the first 
action during the sessions. It was particularly difficult 
because we have to set our goals for the smart specifi-
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 cations of MDR, but we didn’t know if we could reach it. 
But, ultimately we have reached most of the 
goals’ (Interview with Jan Janssen, 14/06/2012). 
These goals, borrowed from an internal project docu-
ment (MDR Project Team, 2012), were in relation to the 
following initial placeholders (the order does not indi-
cate priority): 
 Quality of the affluent 
 Capacity of the plant 
 Corporate Social Responsibility  
 Cost of operation 
 Modularity in the context of standardization in 
terms of operation, maintenance, design and docu-
mentation and construction of parts that will be 
Plug and Play 
 Modularity in the context of flexibility in terms of 
transportability of individual parts, 80/20 rule [at 
least 80% of the constituent components of a MDR 
plant should be made out of existing wastewater 
treatment technology, the rest 20% could be modi-
fied versions of the basic technology], ease of cus-
tomisation and scale expansion. 
 Construction of an MDR plant in terms of building 
material, construction time, rapid assembly on site, 
etc. 
 The amount of space that an MDR plant would 
take. 
 Sustainability assessments in terms of construction, 
reuse of building material, energy consumption, 
CO2 footprint, other environmental factors and 
work culture around maintenance of the plant. 
‘The goals were selected from the initial characteristics 
of MDR defined by Guus. In the next meeting, we talked 
about the simplicity of operating MDR. It should not 
require some special expertise’ (Interview with Jan 
Janssen, 14/06/2012). 
The team members detailed out the flow of the interac-
tions during these sessions by explaining that the divi-
sion of work was based on the expertise of individual 
team members. As Olaf Durlinger pointed out, ‘If a spe-
cialist is really a specialist, he must know everything 
about his field and should be willing to answer stupid 
questions. So we defined roles for everyone based on 
their expertise’ (Interview, 04/06/2012). Focusing on 
individual expertise, Andries Vonken explained the divi-
sion of work by stating that ‘Ad and I had to make the 
design specifications of an MDR, and then Jan and Rog-
er do the selection of the equipment that would match 
the design. John can make his [cost] calculations [based 
on the equipments]. Jan and Roger can make the ener-
gy calculations [based on the design and the equip-
ments] and Frank did the analysis of maintainability [of 
the MDR plant]. So, everything had to follow each oth-
er’ (Interview, 14/06/2012). Olaf Durlinger’s role was 
primarily that of a Project Leader and he interfaced be-
tween the Management Team and the Project Team 
(Interview with Olaf Durlinger, 04/06/2012).  
Vonken highlighted that the problem with such tightly-
coupled division of work was that once the design spec-
ification of the MDR plant were drafted, they couldn’t 
be changed ‘because if we change it everything had to 
be done again’ (Interview, 14/06/2012). Consequently 
the process of designing MDR became an iterative pro-
cess. ‘There were different scenarios for which we had 
to make separate calculations. [There were] 12-15 sce-
narios for conventional systems, then [for each system, 
there were] two to three different temperatures [at 
which wastewater could be treated] and two to three 
different affluent qualities. Ultimately, I think we did 
100 different kinds of calculations for different scenari-
os’ (Interview, 14/06/2012). A remark by Ad De Man 
further explicates this iterative process, ‘Technologists 
like me were focused on the idea that wastewater 
treatment plant should look like this and then, the cost 
is evaluated and then, mistakes were pointed out in 
implementation and then, we started to re-
design’ (Interview, 06/06/2012). 
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As the project progressed, some ideas became more 
and more concrete. Ad de Man specified that the de-
sign of the Front-train and the Mid-train were formal-
ised by the end of February, 2012 (Interview, 
06/06/2012). In this regard, Olaf highlighted that, ‘Jan 
was the guy who actually invented the Front-
train’ (Interview, 04/06/2012). When asked about the 
thinking behind the idea of the Front-train, Jan remem-
bered that, ‘Front-train idea was quite simple in fact. 
We were thinking about sand-traps and which ones 
should be used because traditional sand-traps are very 
large. And I was fixed on the design of sand-trap. [Sand 
trap is a structure that is constructed to exclude the 
quantity of sand that is carried by water flowing in a 
channel or tunnel]. And I realized that if every compo-
nent could be fixed with connections to the main water 
channel, then we have modularity. That’s all! So when 
this idea came up, we started to figure out how individ-
ual components of the Front-train would be attached to 
the guiding rail and everything happened quick-
ly’ (Interview, 12/06/2012). With respect to Mid-train, 
Ad de Man and Andries Voken were in-charge of the 
design. For Mid-train ‘the conversation was about 
should we build a single tank or several tanks and what 
are the consequences in terms of cost if you build it in 
several tanks’ (Interview with Ad de Man, 06/06/2012).    
The major focus of these sessions was the cost of build-
ing and maintaining an MDR plant. Ultimately the con-
sequences of this focus were summarized by Ad de Man 
when he mentioned that, ‘One thing is very important… 
we focused on the costs. We realized that the Front-
train can be made very modular and it will not have a 
very big negative influence on the costs. But, we real-
ized that if we make more tanks, it will be more expen-
sive. The [current] cost has been calculated on the basis 
that the Mid-train is not very modular. It can be made 
more modular on the same costs but that’s one thing 
that we haven’t looked into at the moment’ (Interview, 
06/06/2012). In this respect, the final cost calculations 
has also been reviewed by external experts and they 
reported back to the Project Team that, ‘You [have] cal-
culated conservatively. There are more Euros to be 
gained. There is more in it’ (Interview with Andries 
Vonken, 14/06/2012). 
This focus was later translated into the development of 
a business case for the MDR plant upon the insistence 
of the Management team as Jan Janssen mentioned, 
‘Guus wanted to know if it was cheaper’ (Interview, 
12/06/2012). All the members of the Project Team 
unanimously agree that Carla Koen was very helpful in 
the development of the business case. In this respect, 
two comments made by Jan Janssen and Ad de Man are 
important: 
 On her role: ‘We had to reach this 20% [reduction 
in costs]. And that is where Carla helped us. She 
said that is the focus. She knows how to sell an 
idea… some things that are important to design 
may not be necessary to be written in the report. 
That’s a way of thinking we don’t have. We are very 
technical people and we solve problems by applying 
technology’ (Interview with Ad de Man, 
06/06/2012).  
 Her approach towards the team: ‘Carla came in and 
said, ‘You have a lot of ideas in your mind, but it 
isn’t on paper. Put everything on paper. Every 
thought you have from now on, you should put it 
on paper’’ (Interview with Jan Janssen, 
12/06/2012). 
As these sessions reached towards the deadline of the 
final presentation to the Management Team in April, 
the individual concepts around construction and 
maintenance of MDR became concrete design specifica-
tions and the cost analysis was transformed into a con-
crete business case. With respect to the development 
of the business case, Andries Vonken observed that, 
‘Business plan came in more at the end. We had a 
presentation with a short film in the mean time. [It was 
decided that] she will write the format and we will pro-
vide the content for the report. She was here for a few 
times but I didn’t have any meetings with her. It was 
only Olaf, Ad and Jan. The main senior members of the 
working group had the discussions’ (Interview, 
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 14/06/2012). Finally the business case and the entire 
MDR concept were presented to the Management 
Team on the 30th of April, 2012. 
As we end this section on the general outline of the ses-
sions organised at Spa and WBL and move onto the fa-
cilitating and hindering factors that had an impact on 
the organisation of these session, the question of alter-
natives to the present conceptualisation of MDR that 
were thought of while designing the plant but were lat-
er discarded still remains. In this context, Ad de Man 
answered that, ‘I don’t think we have an alternative at 
the moment. I think it was more like Roger and Jan had 
some ideas and we thought about how to make them 
work and how to build a wastewater treatment plant 
based on these ideas was the prime concern. [...]Now 
the idea that we have is one end-product. We don’t 
have another alternative’ (Interview, 06/06/2012). All 
the Project Team members mentioned that they were 
very satisfied with the development of this end-product 
and they felt challenged and creative at the same time. 
They also mentioned that these sessions were very in-
tense and they learnt a lot more than they had ex-
pected. In terms of an organisational culture of innova-
tion, MDR represents a successful culmination of Idea-
Conversion phase. In the concluding sub-section of this 
part of this report, we will also look into how does the 
process of conceptualising MDR figure in the Innovation 
Value Chain.   
Hindering Factors 
Among hindering factors, the following require critical 
attention: 
 External Facilitator for Spa Sessions: The Project 
Team Members had a mixed response to the exter-
nal facilitator for the Spa Sessions. As Jan Janssen 
elaborated, ‘There was a facilitator to structure the 
discussion, but he didn’t quite fit into the group. He 
mixed too much in the discussions. [...] I don’t know 
if it was positive or negative. I wasn’t very bothered 
but Ad and Olaf weren’t very pleased with his pres-
ence. I guess the only thing that I would change is 
that the facilitator should leave at the end of the 
discussion sessions, at the end of the day and 
doesn’t stay with the group. I guess it is difficult if 
you’re the only outsider and the rest of the group 
knows each other really well.’ (Interview, 
12/06/2012). 
 Lack of pre-information about the sessions for 
some Project Team Members: Some members of 
the MDR Project Team had little information about 
the nature of the brainstorming sessions being or-
ganised at Spa. Andries Vonken mentioned that he 
could only ‘Google modular sustainable waste wa-
ter treatment plant and then, see what’s out 
there’ (Interview, 14/06/2012) as background re-
search for these sessions. John Belleflamme, on the 
other hand, was just invited to the sessions without 
any information one day before the end of the Spa 
sessions (Interview, 14/06/2012). This lack of back-
ground preparation can affect how an individual 
might approach a completely new way of thinking 
that is required for such brainstorming sessions in 
the absence of their familiarity with it. Though, 
Vonken and Belleflamme did not mention this as-
pect of their involvement as an explicit problem, it 
is imperative to keep a balance in the pre-existing 
knowledge of individual team members before they 
start their discussion on a new idea.    
 Lack of knowledge on the implications of building 
materials: Ad de Man highlighted this problem as 
we have already mentioned in the general outline 
of the Spa sessions. This lack of expertise on the 
implications of building material has also influenced 
the final outcome of the MDR conceptualisation 
wherein the tanks in the Mid-train have been de-
signed to be built out of ‘steel and con-
crete’ (Interview with Andries Vonken, 
14/06/2012), which seems to be the building mate-
rial that the Project Team was most familiar with. 
Vonken also went on to say that, ‘Wood [as a build-
ing material...] didn’t work very well with the Pro-
ject Team’ (Ibid.). 
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 Division of the Project Team into two rooms for 
WBL sessions: While at Spa the team could work in 
a single space, Jan Jassen indicated that at WBL, 
‘Unfortunately we couldn’t get one room for all the 
members. That was a pity. Because Andries and 
Frank were not in the same room. That should be 
different the next time. Everyone should be in the 
same room, so that everyone gets the same infor-
mation’ (Interview, 12/06/2012). This aspect of be-
ing able to share information is important for work-
ing on new ideas. Since the project also involved 
such tightly-coupled division of work, being in the 
same room, will facilitate decision-making with fast-
er resolution of problems faced by individual team 
members.  
 Lack of clarity on the expectations of the Manage-
ment Team from the detailed design specifications 
of MDR: Ad de Man provided insights into this fac-
tor as he discussed management of expectations 
from the project. When asked whether he would 
like to change some aspect of the organisation of 
projects on new ideas for the future, he pointed out 
that, ‘It would be the communication with the Man-
agement. That is something that is not easy. 
Meeting their expectations was difficult and we had 
several contact moments; they were not so nice. 
Olaf had a double role. He was a part of our team 
and he was a part of the management team and for 
him it was not so easy. There was a moment that I 
experienced with Olaf where I realized that it was 
difficult for him to have a good communication and 
I asked him, ‘What are the expectations from the 
end-product?’ I think it is impossible to tell in half 
an hour what we did in all these days. That’s why 
one day we made some kind of presentation saying 
these are the things that we have worked out. That 
was an important moment where everybody was 
satisfied. So I think management of expectations is 
important’ (Interview, 06/06/2012).  
 Secrecy on the nature of the MDR project within 
WBL: All members of the Project Team who were 
interviewed unanimously agreed that in-house 
communication on the MDR project should have 
been better and the secrecy around their work was 
not entirely necessary. Olaf Durlinger pointed out 
that, ‘It’s very strange that you work with all your 
colleagues and from one point in your life you have 
to tell them… ‘I can’t tell you about what I am do-
ing.’ That can be very strange because that’s not 
how colleagues should co-operate and I know that 
some of the team members found that very diffi-
cult’ (Interview, 04/06/2012). Ad de Man further 
elaborated this problem by saying that, ‘We used to 
sit in different place and in our conversations we 
would ask our colleagues questions without giving 
them an idea as to where they were coming from. 
[...] In this team, it’s a nice team but it doesn’t have 
100% of knowledge of course. We should be more 
open’ (Interview, 06/06/2012). On the necessity of 
secrecy, Andries Vonken expounded that, ‘Well 
with respect to the point of keeping it secret, for 
me, it wasn’t that new. I didn’t necessarily see the 
need to keeping it secret, but we had to and we did, 
but it wasn’t that secret actually’ (Interview, 
14/06/2012).  
 
Ad de Man further elaborated on the implications 
of this secrecy, ‘The connection that you feel to a 
product that you have worked on is far better than 
the connection that you make by watching a film 
about the product. How to make this connection 
better in the future is very important. Don’t think 
that you show a film and everybody is connected to 
the project. [...] I think at the moment [this connec-
tion] is limited to a very few people’ (Interview, 
06/06/2012). Jan Janssen had a solution this prob-
lem; he explained that, ‘We can do it through intra-
net. There was only one short notice after Spa that 
we were busy with MDR and its secret and that was 
the last. We should put [more information] on the 
intranet, so that the importance of the develop-
ment is clear to everyone’ (Interview, 12/06/2012). 
 Time Management between daily work of WBL 
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 and working on MDR: Jan Janssen discussed this 
issue at length. His opinion on time management of 
his work was that, ‘If I want to do this job right, 
then I can’t do anything else. [The Management] 
asked if my work can be turned over to someone 
else and I said that they will come back to me if 
they have any questions. And that doesn’t work for 
me; neither will it work for them’ (Interview, 
12/06/2012). He further elaborated that everybody 
had a different approach to time management. 
Some team member such as Ad de Man did contin-
ue working on the other projects which were a part 
of their daily work, but he did not feel that he 
would be able to multi-task between MDR and oth-
er projects. He further explored the way MDR ses-
sions were organised by stating that, ‘It works for 
the idea that you’re working on but it doesn’t work 
for my colleagues. Well as I explained my role in 
WBL, my colleagues wanted advice and support on 
other projects. And I couldn’t provide them the sup-
port that they needed. If you say that get an idea 
and get it done. This is the right way. But, you must 
take into account what the impact is on the organi-
zation and the rest of the work and other pro-
jects’ (Ibid.).  
 Appropriation of the MDR concept within the 
work culture of WBL: Ad de Man highlighted this 
problem when he mentioned that, ‘Up till now we 
have only shown the idea to the Management 
Team and now the implementation of projects has 
been stopped. To change all of a sudden… that’s 
not nice. It must be clear for the whole organiza-
tion, which projects are influenced by MDR and 
which are not at all’ (Interview, 06/06/2012). In this 
sense, clarity in terms of prioritisation of the MDR 
concept requires further attention.  
Facilitating Factors 
Among facilitating factors, the following could be con-
sidered as especially important: 
 Support offered by the Management Team: One of 
the most important factors that have led to the fi-
nalisation of the MDR concept has been the con-
stant support and interest of the Management 
Team. The brainstorming sessions were initiated by 
the Director of WBL, at least one of the Manage-
ment Team members was present on everyday at 
Spa, there were multiple instances of contact be-
tween the Management Team and the Project 
Team during the time span of the project, the Man-
agement Team also supported the time extension 
of the detailed design specification meetings at 
WBL from the original 15 days to the final 50 days 
and finally they also supported the decision of 
Team Members such as Jan Janssen to only focus 
on MDR while the project was going on. This aspect 
of the project was showcased by Andries Vonken, 
‘To be able to move beyond the tunnel vision and 
look outside and see what’s there. Here the credit 
goes to the management team. They for example 
had [organised] the innovation sessions. We were 
made aware of techniques by which we could re-
search what are the currently available technolo-
gies. They are promoting fresh and innovative ways 
of looking through problems’ (Interview, 
14/06/2012).  
 Initial Placement of the team outside the WBL en-
vironment: All of the Project Team members who 
were interviewed agreed that the organisation of 
the first set of sessions in Spa was useful. As An-
dries Vonken highlights, ‘This way of doing pro-
jects… not having 20 meetings of one hour but one 
meeting of 20 hours [...] is a more effective way of 
getting things done’ (Interview, 14/06/2012). He 
further explained in connection to sessions organ-
ised at Spa that, ‘the idea [of MDR] and being to-
gether, in another place with another mindset, it 
was good. But that also could be done 15 kms from 
here. You have to be outside this office for that ses-
sion, but if it had to be Spa. That was not necessary 
for me’ (Ibid.). The place in and of itself may not be 
consequence to the Project Team Members, but all 
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of them agreed that initial conversations on MDR 
required being outside the work environment of 
WBL to facilitate a change in mindset.   
 Getting a sense of how different team members 
think about modularity before the sessions began: 
Ad de Man showcased this point as a facilitating 
factor for the conversations, when he explained 
that, ‘[The sessions were] very well organized and 
to first have everybody have a say as to what they 
think about modular way of building [was also use-
ful]. Because I think Frank’s idea of cranes was also 
used in the presentation made to Guus. If you don’t 
start with this, everybody goes on working their 
own way and you don’t get a sense of how they 
would like to approach the problem’ (Interview, 
06/06/2012). This factor becomes especially im-
portant when the team members belong to differ-
ent departments within an organisation. Their way 
of thinking is usually influenced by the nature of 
their work. To get a preliminary sense of how eve-
rybody would like to approach the problem facili-
tates a shared understanding of expectations that 
everybody has from the project and how they 
would like to approach problems at hand. 
 Longer engagement of some Project Team mem-
bers with sustainability issues around the con-
struction of WWTP: The longer engagement of a 
few members with sustainability issues enabled a 
faster rationalisation of the operational under-
standing of sustainability issues with respect to de-
sign and construction of WWTPs. As Ad de Man 
said, ‘My role was to realize the rough ideas that 
we had [from previous engagement with sustaina-
bility issues] in a very practical way’ (Interview, 
06/06/2012). As we have already highlighted in the 
BESSE Pilot Study WP6 (BESSE, 2011), there is a vast 
difference in the way sustainability issues are 
thought about across WBL. Having team members 
that have engaged with the issue for a longer peri-
od enables an addition of experience with sustaina-
bility to the Project Team. This experience has cer-
tainly helped in the long run, as Ad de Man puts it, 
‘MDR is not based on old knowledge but on con-
temporary innovations in the field of sanita-
tion’ (Ibid.). 
 Multi-disciplinarity of the MDR Project Team: The 
composition of the MDR Team, as showcased in 
Table 1, also points to the difference in expertise 
that every team member brought to the brain-
storming sessions. It not only enabled an interac-
tion with respect to every aspect of the design and 
construction of a WWTP, it also facilitated the tight-
coupling of the division of work as the activities of 
individual members followed one another. Without 
this multiplicity of varied backgrounds, the MDR 
conceptualisation would have required a lot more 
help from external experts and time than it ulti-
mately did.  
 Ability to think beyond the traditional ways of 
constructing WWTPs: This ability has been the fo-
cus of attention for MDR right from the beginning. 
WBL’s primary function is to build WWTP based on 
the technologies provided by their suppliers. One of 
the primary questions of WBL employees that had 
to be answered before thinking about new ways of 
constructing WWTP was ‘whether it is our task or is 
it our duty to come up with something new. And 
Guus replied that well if one of the products of this 
discussion is that we will be able to build cheaper 
plants then it is in everyone’s interest. So, he said 
that this is our work’ (Interview with Olaf Durlinger, 
04/06/2012). In this respect, Jan Janssen pointed 
out that one of the major considerations for him 
while working on the MDR concept was to be able 
to change the way of thinking that goes into the 
construction of a traditional WWTP. This ability to 
think has been instrumental in the conceptualisa-
tion of MDR and has ultimately led to development 
of a Front-train design for which WBL has filed a 
patent application. The support that the other team 
members gave to Jan as illustrated by Ad de Man 
when he said that, ‘Roger and Jan had some ideas 
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 and we thought about how to make them 
work’ (Interview, 06/06/2012) has been a facili-
tating factor that enabled the entire MDR concept 
to go beyond the traditional way of constructing 
WWTP. 
 Ability to incorporate existing technological solu-
tions into the construction of an MDR plant: Inno-
vation with respect to MDR lies in its ability to com-
bine pre-existing technologies into a new design of 
a WWTP. The focus was on standardization rather 
than creation of a completely new design which 
required innovative technologies. As Ad de Man 
expounded, ‘Currently, we define the requirements 
of every plant before building it but with MDR we 
have a set of standards as to how much wastewater 
can be processed by one MDR unit, if the require-
ments exceed what can be processed by one unit. 
We can make an installation with two units of MDR. 
The other thing is that if a certain part of the WWTP 
stops working, it can be easily replaced. So, it is eas-
ier with MDR to change or expand the capacity of a 
WWTP’ (Interview, 06/06/2012). An explicit focus 
on the 80/20 rule (MDR Project Team, 2012) as an 
initial placeholder for goals enabled the team to 
think more in terms of innovative ways of using ex-
isting technological solutions rather than designing 
new solutions which would have required more 
time and effort on part of the Project Team.  
 Presence of an external expert for creating the 
Business Case: Our general outline of the sessions 
organised at WBL already showcases this point in 
terms of the role Carla Koen played and her ap-
proach to the process of writing the Business Case. 
Koen seems to have acted as a bridge between the 
expectations of the Management Team and the 
work done by the Project Team. She has facilitated 
in overcoming the hindering factor of Lack of clarity 
on the expectations of the Management Team by 
acting as a translator. As Ad de Man clarified, ‘We 
are very very technical people focused on details. 
And when [Carla] came in, she said, ‘Not too many 
details’. You spend a lot of time in detailing and you 
win almost nothing because when you give a lot of 
details, [new] questions come up. That was the bal-
ance between quality and time and she helped us 
as well as the Management team [...] because I 
don’t think we would have had this result without 
her input’ (Interview, 06/06/2012). 
Placing MDR in the Innovation Value Chain 
We have already illustrated the Innovation Value Chain 
in Section 2.2 and Section 2.3 of this report, hence in 
this section we will directly look into how the lessons 
learnt from BESSE and the heuristics of the Innovation 
value chain have been operationalised with respect to 
the MDR concept. Table 5 places the organisation of 
MDR within these heuristics and provides insights into 
the focus areas for the future to enable a culture of in-
117 
117 
 
 
118 
Generally Applicable Lessons Learnt Operationalisation for MDR 
Systemacity The process for the detailed design specifications of MDR was made systematic by specify-
ing the initial placeholders for goals of the project in an internal document (MDR Project 
Team, 2012). 
Integration The integration of the MDR concept, within the organisation as well as in its network of 
stakeholders, is still a challenge that WBL is tackling with. We have already shown Secrecy 
on the nature of the MDR project within WBL as a hindering factor. For the outside net-
work, a quote by Jan Janssen can be used to succinctly describe the situation. For tradi-
tional WWTPs, ‘it is the technology suppliers that do the detailing work. So, we are not 
sure whether we are getting the detail that we want in MDR. It’s important for MDR that 
the connections are standardized. The components should be standardized. And it’s not 
the way we work now’ (Interview, 12/06/2012). 
Adaptation of scale To handle the problem of Integration highlighted above, WBL will have to come up with a 
communication plan that can be adapted to the different scales at which the MDR concept 
needs to be communicated. 
 
 
Phase 
Constituent 
components 
Lessons Learnt Operationalisation for MDR 
Idea Genera-
tion 
In-house idea 
generation 
Reflexivity The Director of WBL’s assertion that, ‘if one of the products of this discussion 
[on MDR] is that we will be able to build cheaper plants then it is in everyone’s 
interest’ (Interview with Olaf Durlinger, 04/06/2012) and his invitation to exter-
nal expert on building materials for a workshop with the Project Team can be 
seen as an example of this lesson in practice. But, we cannot generalise the 
presence of this lesson in practise for the entire organisation of WBL using this 
case study. 
 
  
  Exploiting the local 
dimension 
––– 
  Cross-
pollination 
among depart-
ments 
Plurality of 
knowledge 
We have illustrated this lesson in practise by showcasing Multi-disciplinarity 
of the MDR Project Team as a facilitating factor. 
Participatory Ap-
proach 
Ad de Man comment on the implications of Secrecy on the nature of the 
MDR project within WBL provides insights into the way forward for WBL in 
the context of this lesson. ‘The connection that you feel to a product that 
you have worked on is far better than the connection that you make by 
watching a film about the product. How to make this connection better in 
the future is very important’ (Interview, 06/06/2012). 
Exploiting the local 
dimension 
This lesson has been completely practiced in the context of MDR as all the 
team members of the Project Team were WBL employees. 
External sourc-
ing of ideas 
Convergence of sup-
ply and demand 
The MDR Project Team members do not show any signs of ‘not-invented-
here’ attitude. During the sessions, there are significant pointers to the team 
members engaging in continuous research on the internet and interacting to 
external experts for concretising their ideas. 
Table 29: Operational analysis of MDR within the Innovation Value Chain 
 novation within WBL.  
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Idea Conver-
sion 
Selection Preliminary 
analysis of 
knowledge 
needs 
––– 
Transparency 
Monitoring In this context, we have highlighted the interest that the Management Team has 
shown in the MDR project in Support offered by the Management Team as a 
facilitating factor. The project was constantly monitored with Olaf Durlinger 
acting as the interface between the Management Team and the Project Team. 
Development Iterative inter-
action 
This lesson in practice can be seen in the tightly-coupled division of work for 
development of design specifications of MDR. 
Flexibility Ad de Man highlighted the process of trial and error that this lesson incorporates 
by mentioning that, ‘Technologists like me were focused on the idea that 
wastewater treatment plant should look like this and then, the cost is evaluated 
and then, mistakes were pointed out in implementation and then, we started to 
redesign’ (Interview, 06/06/2012). 
Idea Diffusion Spread Brokerage case 
studies 
Application of this lesson will be very useful for the development and design of 
the communication plan on MDR. 
    Brokerage sur-
vey 
Application of this lesson will be very useful for the development and design of 
the communication plan on MDR. 
Visibility of the 
benefits of new 
knowledge 
In the context of this lesson, most of the doubts and scepticism around whether 
MDR will work can only be completely clarified with the implementation of the 
concept with a prototype. Andries Vonken specifically highlights this aspect, ‘My 
[...] concern is how people from other water boards will react. The idea needs to be 
appropriated. It can be easily copied as well. So the big discussion now is how we 
are going to develop this, put it on the market and make sure it has a good swing so 
that we really have the first MDR. Will it succeed?’ (Interview, 14/06/2012). Lim-
iting MDR just to the domain of conceptualisation will have a negative impact on 
enabling the culture of innovation within WBL. 
Transparency Transparency should be considered as an important aspect of the communication 
plan for MDR. 
To conclude, this section was dedicated to the analysis 
of the conceptualisation of MDR as a case study of 
successful innovation within WBL. We have illustrated 
how MDR follows most of the lessons learnt from BES-
SE and the heuristics of the Innovation Value Chain. In 
this sense, we have not only showcased MDR as a suc-
cessful instance of the application of the Innovation 
Value Chain that requires critical attention with re-
spect to the Idea Diffusion phase, we have also shown 
how the theory behind enabling the culture of innova-
tion within any firm operates and can be very useful if 
applied systematically by any organisation. In the next 
section, we will conclude this report by analysis the 
policy guidelines recommended by the Position Paper  
(BESSE, 2012a) and how can they be contextualised 
for implementation within WBL.  
The Future of Knowledge Brokerage 
and Innovation in WBL 
This section is intended to place the policy guidelines 
specified by the Position Paper (BESSE, 2012a) in the 
context of the conceptualisation of MDR and enabling 
innovation within WBL. In this respect, our approach is 
going to be a systematic listing of the policy guidelines 
and their placement into different categories based on 
our analysis of the MDR case study. The different cate-
gories that we shall use are as follows: 
 Policy Guidelines that seem to have been intui-
tively appropriated by WBL 
 Policy Guidelines that need critical attention 
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 Policy Guidelines that cannot be associated with 
the MDR case study but are nevertheless, im-
portant for consideration for WBL 
Intuitively Appropriated Policy  
Guidelines 
In this context, the following policy guidelines as illus-
trated by the Position Paper (BESSE, 2012a) can be 
listed: 
 R1. Putting knowledge transfer on the sanitation 
innovation policy agenda (BESSE, 2012a, p. 31).  
  R7. Promoting cooperation among disciplines and 
among different research areas connected to ESS 
[Environmentally Sustainable Sanitation] (BESSE, 
2012a, p. 34-35). 
 R8. Supporting the establishment and spread of 
new ESS-driven criteria for evaluating research pro-
grammes ] (BESSE, 2012a, p. 35). 
 R9. Encouraging university-industry partnerships to 
accelerate the transition from research to techno-
logical development and patenting (BESSE, 2012a, 
p. 35-37). This aspect is particularly visible in inter-
actions of WBL employees with TiasNimbas Busi-
ness School and other university researchers. 
 R11. Promoting a multidimensional view of innova-
tion (BESSE, 2012a, p. 38). 
 R12. Facilitating a mainstreaming of innovation and 
ESS within water & sanitation companies (BESSE, 
2012a, p. 38). 
 R13. Carrying out technology scouting (BESSE, 
2012a, p. 38-39). 
 R14. Dialogue with universities and research institu-
tions (BESSE, 2012a, p. 39). 
Policy Guidelines that Require Critical 
Attention 
In this context, the following policy guidelines as illus-
trated by the Position Paper (BESSE, 2012a) can be con-
sidered important to the development of a communica-
tion plan for MDR: 
 R2. Promoting knowledge brokerage as a tool to 
support ESS (BESSE, 2012a, p. 31-32). 
 R3. Attracting knowledge brokerage practitioners to 
the field of sanitation (BESSE, 2012a, p. 32). 
 R4. Producing and accumulating experiences on the 
integration of KB practitioners with sanitation play-
ers (BESSE, 2012a, p. 32-33).  
 R6. Enhancing communication on ESS-related re-
search and its results (BESSE, 2012a, p. 34). 
 R10. Making the economic and environmental ben-
efits of ESS visible within the organization and com-
pany networks (BESSE, 2012a, p. 37). 
Beyond MDR, Policy Guidelines for WBL 
In the general context of WBL apart from the MDR case 
study, the following policy guidelines require critical 
attention: 
 R15. Taking stock of the knowledge already devel-
oped in the company (BESSE, 2012a, p. 39-40). 
 R16. Fostering the development of local, national 
and international innovation networks in sanitation 
(BESSE, 2012a, p. 40-41). 
The Future of Environmentally Sustainable 
Sanitation in WBL 
‘The extent to which [knowledge brokerage] 
can facilitate innovation is linked to its capacity 
to be a catalyst [emphasis in original] of social 
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energies, actors, resources and ideas, fostering 
the achievement of concrete and widespread 
results in as short a time as possible. Precisely 
for this reason, knowledge brokerage has to 
become a practice that is commonly applied in 
all phases of innovation and shared by all actors 
involved in the innovation process’ (BESSE, 
2012a, p. 49). 
The policy guidelines in the Position Paper (BESSE, 
2012a) specifically address knowledge brokerage as a 
process and a phenomenon with respect to the varied 
stakeholders that need to work together in promoting 
environmentally sustainable sanitation (ESS). WBL is 
one such stakeholder in the larger network of the sani-
tation sector. While there are considerable issues and 
concerns with respect to sustainability thinking within 
WBL (BESSE, 2011), the overall prioritisation of sustain-
ability in the mission strategy document of WBL can be 
seen as the first step towards promoting ESS. The place-
ment of MDR concept fits in extremely well in this re-
spect. As Olaf Durlinger showcased, ‘As a joke, I tried to 
look at how much of our mission statement corre-
sponds with the ideas of the MDR concept and as you 
can see, out of the 320 words that our mission state-
ment has… 60-70% is in some way connected to 
MDR’ (Interview, 04/06/2012). In this sense, the con-
ceptualisation of MDR and its eventual implementation 
will be the way forward for WBL to promote its objec-
tive of ensuring ESS in Limburg to begin with, then The 
Netherlands and ultimately, the world. We believe that 
the focus now should be on orchestrating an elaborate 
knowledge brokerage process to facilitate appropria-
tion of the MDR concept within as well as outside WBL 
in its network of stakeholders.  
 
 
WBL and MDR: 
 How would you define your role within WBL as an 
organization and subsequently, within the team 
that worked on conceptualizing the MDR model of 
wastewater treatment plant? 
 How do you understand the MDR model? What are 
the key features and advantages of such a way of 
designing wastewater treatment plants? 
 In designing an ideal wastewater plant, what would 
be the key features of the design of the plant that 
you would focus on? 
 What are the current best practices of designing 
wastewater treatment plants and how is MDR 
different or similar to them? 
 How would you evaluate the MDR model 
along the key features of the design of an 
ideal wastewater treatment plant that you 
explained earlier? 
Brainstorming session in Belgium: 
 How were invited into the team of seven members 
who were involved in the ideation and conceptual-
ization of the MDR concept? 
 What were your expectations from the brainstorm-
ing session in Belgium? 
 How was a typical session organized, what was the 
length of each sessions in terms of time, what ma-
terial did you use during your discussions, for exam-
ple, pen, paper, whiteboards etc.? 
 If you were to summarize the interactions that hap-
pened during these brainstorming sessions, what 
aspects of the design of a wastewater treatment 
plant were discussed at length and why? 
 Within each of the aspects that you highlighted in 
the previous question,  
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 Which one do you consider to be the most 
important for you?  
 Secondly, which one do you consider to be 
the most important with respect to the sub-
sequent development of the MDR concept 
later at WBL? 
 What was the end result of these brainstorming 
sessions?  
 Are you satisfied with these sessions and the way 
they were organized? Why? What changes would 
you recommend, if such sessions were to be orga-
nized again in the future? 
WBL sessions on conceptualisation of MDR 
 What difference did you notice in your sessions 
here at WBL as compared to the ones in Belgium? 
 What were your expectations from the conceptual-
ization sessions at WBL? 
 How was a typical session organized, what was the 
length of each sessions in terms of time, what ma-
terial did you use during your discussions, for exam-
ple, pen, paper, whiteboards etc.? 
 How did the conversations on an efficient 
wastewater treatment plant design change after 
you presented your work in Belgium to the Director 
of WBL? Which directions were emphasized and 
which of them were left out? 
 Were there other models of building wastewater 
treatment plants that were discussed apart from 
MDR during the conceptualization phase? If yes, 
please briefly describe them and why do you think 
MDR was the best option among the models that 
you discussed? If no, what were the factors that 
made MDR the only option that was worth the 
attention of the team? 
 Are you satisfied with these sessions and the way 
they were organized? Why? What changes would 
you recommend, if such sessions were to be orga-
nized again in the future? 
Future of MDR and Sustainability within 
WBL 
 What are the potential problems that you see in 
implementing the MDR concept? What aspects of 
the concept require further attention and develop-
ment? 
 Do you think that the application for a patent on a 
part of the MDR concept is valuable for WBL? How? 
 Do you see MDR concept as a step towards stimu-
lating ‘Green Thinking’ within WBL? According to 
you, where do these two ideas meet and how can 
they be useful to each other? 
 Finally, did the MDR concept meet your initial ex-
pectations from the project? How would you sum-
marize the lessons learnt from this exercise? 
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‘If you want to improve your company’s innovation per-
formance, here is a good place to start. Have about 30 
employees from a cross-section of functions within the 
company fill out this questionnaire. Calculate the aver-
age score for each activity, and focus your attention on 
the highest one or two numbers – these are your weak-
est links’ (Hansen & Birkinshaw, 2007, p.129).  
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  Do not Partially Agree Activity Phase 
Our culture makes it hard for people to put forward 1 2 3 In-house idea 
generation 
High scores indicate 
that your company 
may be an idea-
poor company. 
People in our unit come up with very few good ideas on 1 2 3 
Few of our innovation projects involve team members 1 2 3 Cross-pollination 
among depart-
ments Our people typically don’t collaborate on projects across 1 2 3 
Few good ideas for new products and businesses come 1 2 3 External sourcing 
of ideas 
Our people often exhibit a ‘not invented here’ attitude – 
ideas from outside aren’t considered as valuable as 
those invented within. 
1 2 3 
We have tough rules for investment in new projects – 
it’s often too hard to get ideas funded. 
1 2 3 Selection High scores indicate 
that your company 
may be a conver-
sion-poor compa-
ny. 
We have a risk-averse attitude toward investing in novel 1 2 3 
New-product-development projects often don’t finish on 1 2 3 Development 
Managers have a hard time getting traction developing 1 2 3 
We’re slow to roll out new products and businesses. 1 2 3 Diffusion High scores indicate 
that your company 
may be a diffusion-
poor company. 
Competitors quickly copy our product introductions and 
often make pre-emptive launches in other countries. 
1 2 3 
We don’t penetrate all possible channels, customer 
groups, and regions with new products and services. 
1 2 3 
APPENDIX II: RATE YOUR COMPANY’S               
INNOVATION VALUE CHAIN  
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